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PREFACE 

Such a book as this is almost inevitably bad} in the sense at 
least that what the reader will find will not correspond to 
what he hopes for or expects. Things in which he is little 
interested will be treated at apparently vinneccssary length 
and with unieasonable emphasis} while other aspects of the 
subject, on which he would willingly linger, are summarily 
dismissed or omitted altogether. No doubt this happens to 
some extent in any historical treatment of a branch of 
knowledge In the case of psychology itself, one of the most 
balanced and comprehensive of the several excellent histories 
that have been written m recent years speaks of its own 
“ strange alences and vast lacunae ”. I fear that in the 
present volume, which is deliberately constructed on more 
impressionistic and less systematic lines, such faults will 
appear even more glaring and outrageous. 

Nevertheless something cfin often be learnt even from a 
bad book — if only through the arousal of a critical attitude 
which will help the reader to seek out the author’s omissions, 
discount his prejudices and correct the shortness of his vision} 
and I hope that the following pages will at least have this 
much' salutary influence. I believe moreover that any student 
of a science (even the beginner) will do well to supplement 
his textbook by a treatment of his subject from the develop- 
mental point of view} since the value to be obtained from the 
study of a science lies, not merely in an understanding of the 
relevant facts and principles, but also in a contemplation of 
the struggle of the human mind With the peculiar problems 
of the science} and in a realization of how our present 
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knowledge has resulted from the ovei coming of obstacles, 
the devising of methods, the flashes of insight, the correction 
of errors, the clashes of opinion, and above all from the 
patient, plodding routine of daily observation and experiment 
carried out by a multitude of workers. If this present inade- 
quate and somewhat sketchy story of how psychology has 
become an mdependent discipline— albeit still a humble one 
— ^will lead the reader to consult in turn one of the ampler 
and more detailed histories, I shall be more than satisfied. 

It remains for me only to acknowledge my indebtedness to 
the writers of these histories. I am grateful to them all j and 
more especially to Professor Gardner Murphy and Professor 
Edwin Bonng, who — ^in their Historical Introduction to 
Modem Psychology and History of Experimental Psycho- 
logy respectively — ^have produced scholarly, accurate, and 
eminently readable books, of which our young sdence may 
very well be proud. 

I am much indebted also to Mrs. E. C. Fowler for the 
preparation of the indices. 
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PSYCHOLOGY IN 1833 
CHAPTER I 

HERBART AND THE CONCEPTION OF PSVCHOLOOy’AS SCIENpE 

To compare the psychology of to-day with that of a hundred 
years ago is like comparing a lusty one year infant to an 
embryo. The infant has some solid achievements to its credit. 
It engages in a multitude of vigorous, though often ill- 
directed, activities} it has attained some preliminary degree 
of understanding and co-ordination and shews signs of em- 
barking upon the great and momentous undertakings of 
speech and locomotion. Considered m the light of what has 
already happened to its elder brothers and sisters, it is full 
of promise} or at least of hope, for in its case sugg estions of 
a Messianic mission are not wanting — and, although our 
inHhFis no prodigy, there is as yet nothing to shew that these 
suggestions are entirely false. At the very least it is im- 
possible to ignore the existence of the child} its behaviour, 
crude and unsophisticated as it is, is sufficiently striking 
constantly to force itself on our attention. 

With the embryo, however, things were very different. 
It was quite an easy matter to overlook it altogether. Look- 
ing back a hundred years, it is now possible to discern the first 
beginnings of this organ and of that, corresponding to the 
various branches and methods of psychology as we know it 
to-day But at the time, even if the beholder had been acute 
enough to perceive it as an independent entity within the 
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matrix of existing scientific knowledge, he would have found 
it well-nigh impossible to foretell the lines of its develop- 
ment. For the most part it was neither named nor noticed, 
but grew in silence and obscurity. Even its birth, which we 
can fix at about the middle of the last century, failed to 
attract much attention, and it is only in the last thirty years 
or so that its presence and its possibilities (beneficent or 
otherwise) have been at all widely recognized by the educated 
portion of humanity 

A student of the present day has but little difficulty in em- 
barking on a course of psychology. He must, it is true, be 
rareful to avoid a limited number of venerable institutions 
(I only know of one from personal experience, but others 
perhaps exist), where philosophers will prove to him that such 
a science is impossible and therefore non-existent. Elsewhere 
he will find that he can take it as an ordinary subject of a 
University curriculum — either for an “Honours” or a 
“ Pass ” degree} oi, at the very least, it will appear in some 
of Its aspects as an integral portion of the prescribed course in 
Philosophy, Medicine or Education. He may even be able 
to take a Diploma purporting to show that he is qualified 
in, the “ practical ” aspects of the subject. Textbooks are 
abundant, though baffling in their, variety of presentation, and 
specialist journals are so numerous that even the best 
equipped libraries fail to extend their hospitality to all. 

A century ago none of this existed. True, the word 
“ psychology ” was to be met with, having been employed 
in something approaching its present sense by Wolff, whose 
Rational Psychology had appeared a hundred years earlier 
still, in 1734. A good deal of the subject-matter of our 
present day psychology was, of course, also matter for dis- 
cussion then, as it had been since Plato and Aristotle (and, 
no doubt, before) But there was no question of a separate 
branch of study with teachers. University departments and 
journals of its own. A student interested in the problem 
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of the human mind or curious concerning the behaviovir of 
his fellow-men had two main avenues of approach — 
Philosophy and Medicine. The former was the more obvious 
and the better trodden. From the beginning of philosophic 
thought it had been clear that our knowledge of the Universe 
was dependent upon some understanding of the mind as the 
vehicle of knowledge. The Schoolmen had debated the 
psychological problems of knowing with endless patience and 
much subtlety and skill And philosophy itself had become 
in* a sense psychological through the labours of that sturdy 
trio of English empiricists, Locke, Berkeley and Hume 
From the field of philosophy had come the two mam lines 
of explanation in psychology — in terms of “ association ” and 
of “ faculties ” respectively, lines of explanation, which have 
retained their importance throughout our ** hundred years 

Philosophy was, then, the straight and natural pathway to 
psychology. But medicine had from time to time made con- 
tributions m the same direction Galen was responsible for 
the classic doctrine of the four temperaments, which, through 
the ages, had done duty for a better understanding of the 
emotional nature of man. Locke himself had been a physician, 
and, at the opening of our period, the realization of the inti- 
mate dependence of mind upon the brain and nervous system, 
together with the rapid progress of the saence of physiology, 
might have made it seem that the field of medicine was now 
becoming a more favourable line of approach than ever 
before. 

There were also two other ways in which our hypothetical 
student might perhaps have entered upon the study of mind. 
One was education. Rousseau, and following him Pestaloxzi 
and Froebel, had endeavoured with some success to supersede 
the idea of education as a mechanical implanting of informa- 
tion by the very different conception of eliciting the natural 
responses of the child. And this inevitably led to a more 
empirical and psychological attitude towards the mind. 
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A little later, Herbart definitely combined psychology and 
education, and endeavoured to bring pedagogical practice 
into clear harmony with his own system of psychological 
principles, so that education seemed in a promising way to 
become the first field of applied psychology 

Still another, though perhaps an even remoter, method 
of approach, was through the physical sciences, and espeaally 
through that branch where the three empires of physics, 
physiology and psychology most closely meet — the study of 
sensation. Such an approach was most likely to be made 
through the sense of vision. In 1807 Sir Thomas Young 
challenged Newton’s corpuscular theory of light, and went 
on to formulate his own three-colour theory of vision, which 
was later to be supported by Helmholtz. Three years later 
came Goethe’s Farbenlehre. Knowledge of the physiologi- 
cal mechanisms involved m seemg continued to increase 
rapidly during the first decades of the century, and in 1833 — 
the year in which our period begins — the complications 
brought about by the fact that we possess a double visual 
organ were brought mto prominence by Wheatstone’s inven- 
tion of the stereoscope. The physical study of optics was, 
therefore, beginning to offer a bridge whereon to cross to 
psychology for those who were willing to essay the passage. 

Let us imagine that our student, by one or other of the 
channels indicated, has reached the domain of psychology 
itself. He is obviously an original and enterprising, perhaps 
somewhat daring, individual, not afraid of doing his own 
thinking. Naturally, however, he will want to survey the 
territory that he has entered. Having realized that the 
study of the mind is one which may be worth pursuing for 
its own sake, he will want to see how this study stands at the 
moment when he is himself embarking on it. Let us 
examine the situation as it presents itself to him, with 
particular reference to the events of the immediately 
preceding years. 
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It is not our task here to review the growth and changes of 
psychological doctrine from Aristotle onwards Throughout 
its history this doctrine had been intimately connected with 
each of the mam enquiries of philosophy — ^logical, meta- 
physical, epistemological and even ethical — and there was 
scarcely a single philosopher of note who had not made his 
contribution to psychology. Suffice it to say that, as a result 
of all these labours, our student would find himself confronted 
with a number of fairly definite (though to some extent inter- 
connected) problems. There was the problem of the 
relation of mind and body, with the alternative solutions of 
interactionism and parallelism (traceable in their modern 
foim to Descartes and Leibnitz respectively), the problem 
of explanation in terms of faculties or of assoaation of ideas, 
the forther closely related problem of the part played by 
innate tendencies and experience respectively, the problems 
of Activity and Structure, of Free-wiU and Determinism. 
Of these problems and their attempted solutions, that con- 
cerning “faculties” and “associations” as explanatory 
prinaples was the one that was most directly in the psycho- 
logical tradition, and, of these two principles themselves, 
“ association ” was perhaps the most favoured by piogressive 
thinkers at the moment. 

A brilliant line of empiricists had taken up the principles 
of association as originally enunciated by Aristotle, and had. 
dealt with them in such a way as to make it seehl that they 
afforded the essential and only key to an understanding of 
the development of mind. The gradually increasing know- 
ledge of the nervous system and of its connection with mental 
phenomena seemed to fit in well with this conception, 
according to which the mind was an elaborate piew of 
machinery, which responded m a complicated but causally 
determined way to the influence of the environment. Such 
a view would be most likely to appeal to our student, who 
would doubtless be attracted by the prospect thereby afforded 
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of applying to the mind some of the methods and concepts 
that were proving so successful in physical science 
However, there were not wanting those who had dealt 
severely with the over-simplications to which associationism 
often led. And of these there was one outstanding figure, 
that of Immanuel Kant, most famous of all modern philoso- 
phers, who, altliough he had died some thirty yeais before 
our period begins, still cast his gigantic shadow over the whole 
of philosophy and its attendant disciplines. Although 
Kands influence on psychology was much smaller than that 
on most other branches of philosophical study, he has never- 
theless exercised an immense effect on the whole outlook and 
treatment of mental saence — an effect that was strong a 
hundred years ago and is still perceptible to-day. It was 
Kant’s adoption of the major faculties of knowing, feeling, 
willing (Gignition, Affection and Conation, as they are com- 
monly called to-day in scientific jargon), that has perpetuated 
this division through the textbooks and curricula of the whole 
century. It was Kant who, by his insistence on the unity of 
perception and the notion of an active self which organizes 
experience with the help of the categories of space and time, 
was the forerunner of the modern schools of Function and 
Gestelt. Kant’s “ transcendental unity of apperception ” is 
a complex and somewhat awe-inspiring doctrine to the novice 
in philosophy, but it led to a whole series of elaborate treat- 
ments of the psychological process of apperception, from 
Herbart to Stout. Kant’s equation of science with measure- 
ment, and his appeal to experience as the only foundation for 
the formulation of psychological laws, prepared the way both 
for the separation of philosophy and psychology, and the 
quantitative developments of the latter that have become* so 
prominent a feature of the last hundred years, 

In one respect, however, Kant’s influence was probably 
negative rather than positive. It is generally agreed that he 
failed to bring to the problems of will and of morality the 
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same poweis of ruthless penetration and analysis that he had 
brought to the problems of perception and understanding. 
His refusal to consider the will m the light of the category 
of cause, and his ethical doctrine of the Categorical Impera- 
tive, were not calculated to encourage a psychological 
approach to the phenomena of desire, will, conscience, or 
moral obligation. His attitude in this sphere was one of 
“ Hands off 1 ”, and tended almost certainly to strengthen 
the already existing intellectualist prejudice, rather than to 
direct endeavour to the relatively unexplored fields of 
feeling and striving. The apparent greater difficulty of 
investigation in these latter fields provides a convenient 
excuse for the backwardness of psychological knowledge with 
regard to them, but it seems not improbable that, had Kant 
been able to treat the problems of “ practical reason ” in the 
same thoroughgoing spirit in which he had dealt with those 
of “ pure reason ”, the endeavours of psychologists in this 
direction might have been more proportionate to the obstacles 
to be overcome, and we should not have had to wait until the 
twentieth century for even the beginning of an adequate effort 
in this sphere. 

Kant's Ciitique of Pure Reason appeared in 1781, his 
Critique of Practical Reason in 1788. In neither of these 
works was there more than the barest indication of the possi- 
bilities of psychology as a separate science independent of 
philosophy. In 1816, however, there appeared a work that 
struck a new note, both in title and in treatment — ^Herbart’s 
Text Book of Psychology j to be followed in 1824-25 by his 
Psychology as Science. It is tfUe that in i8i2 Maine de 
Biran had published his Essat sur les Fondements de la 
Psycholope^ but this book had kept pretty Strictly to the 
subject matter indicated by its title, being an acute and 
critical exposition of the fundamental presuppositions of 
psychology rather than a treatment of psychology itself. 
Herbart’s two works were in a very real sense the first text- 
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books of psychology treated as a branch of study to be pur- 
sued for its own sake At the same time the full title of 
the second book — Psychologic als Wissenschafty ncu 
gegrilndet auf Erfahrmg, Meiaphysik und Mathermtik (it 
has never been translated) shows that the emancipation of 
psychology was not achieved at one stroke. Of the three 
bases of psychology thus postulated by Herbart, the first 
(“experience”) was destined to be retained, and the two 
others not — at least in Herbart’s sense. The very essence 
of the new psychology that was shortly to arise, lay in 
separation fron^ metaphysics and adoption of the point of 
view common to the physical sciences. Mathematics, it is 
true, here played a by no means negligible part, but with this 
significant difference — ^that it has been employed almost 
throughout in connection with experiment — and experiment 
was quite defimtely not part of the programme of psychology 
as conceived by Herbart. For him it was, rather, excluded 
by the very nature of the subject matter} he failed to see 
how one could experiment on the mind. As Boring (in his 
History of Experimental Ps'^chology) well suggests, Herbart 
was m much the same position as “ the modern layman, who is 
pUazled as to what it can be that the expenmental psycholo- 
gist does ”. Divorced from experiment and even from syste- 
matic observation (for Herbart never brought together his 
two bases of experience and mathematics) Herbartis own im- 
posing mathematical treatment remained sterile, and never 
played any appreaable role in the further development of 
psychology. To quote Boring again, Herbart “ exhibited the 
not uncommon case in saertce, in which inadequate data are 
treated with elaborate mathematics, the precision of which 
creates the illusion that the original data are as exact as the 
method of treatment ” — an illusion which did not, however, 
impose itself on his successors. We may therefore consider 
ourselves absolved in a chronicle of this kind from entering 
further into this aspect of his doctrine. Suffice it to say that his 
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mathematics were called in to give quantitative expression to 
his doctrine of the interaction of ideas. Herbart was in one 
sense an associationist j his mental units were ideas, not 
faculties. But in at least two ways he differed very signifi- 
cantly from the majority of associationists, especially those of 
tlie dominant English school 5 he had no interest in, or use 
for, physiology,' so that all explanations in neurological 
terms were excluded from his system • and his ideas 
{Vorstellungen, which we must interpiet in Locke’s sense as 
including both percepts and the non-perceptual ideas ” of 
modern usage), far from bang linked together ifl a passive 
and mechanical way corresponding to certain “ laws of associa- 
tion ”, were dynamic entities, struggling with one another 
for a place in consaousness and interacting according to 
definite quantitative pnnciples. 

This dynamic conception gave rise to a third important 
difference from classic associationism. Relations between 
ideas, as hitherto conceived by this latter school, had always 
been in the nature of fositive connections linking up one idea 
to another. Herbart distinguished two kinds of interaction 
between id^s. On the one hand, ideas which are capable of 
so doing may combine Into harmonious wholes, and the 
resulting composite ideas are then closely similar to those 
described by previous associationists from Locke onwaids. 
When such ideas belong to the same “ continuities ” 
(modalities or sense departments), they produce a fusion, as 
red and blue combine to produce violet, when they belong to 
different continuities ”, as would be the caSe, for instance, 
with a sound and a colour] they produce a unity of the kind 
called by Herbart complication) and through the influence 
of Wundt these terms have persisted to the present day. 
On the other hand, ideas which were in opposition could 
never combine but could only tend to inhibit one another. 
When they were of equal strength, the mutual inhibition 
was complete} when two or more mutually inhibiting ideas 

B 
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were of unequal strength, they contributed their resultant to 
consaousness, the content of which at any given moment 
could therefore be expressed in terms of the interplay of the 
competing ideas (it was here that the mathematics came m). 
Herbart was thus concerned with a quantitative treatment of 
the age-long problem of the “ span of consciousness ” — the 
remarkable fact that of all the impressions, thoughts or 
memories of which we are potentially awate, only a few 
paltry items can be clearly present in our conscious mind at 
any single time. 

It is obvious that, since con^iousness was describable m 
terms of ideas not themselves present in consciousness, or at 
any rate not wholly so, Herbart’s psychology extended 
beyond the realm of the conscious to that of the unconscious. 
In this, as in many othei respects, Herbart has much m 
common with Leibnitz, whose 'petUes perjeptipns jcpnstiiuted 
t he fir st ^ear statement oTanything approaching the 
modern doctrines of the Unconscious. In fact Herbart dis- 
tinguished three degrees of consciousness : the focal ideas 
which 'are apperceived or clearly apprehended (“ attended 
to ”, as we should say in common modern parlance)} the 
marginal ideas, which are dimly and unclearly present} and 
in the third place those ideas which have been forced out of 
consciousness altogether. For an idea that has suffered 
mhibitjon (or repression, UrucK) does Hot thereby cease to 
exist. It merely joins die vast company of ideas that have 
gone from consciousness, but may returnl — either through a 
weakening of opposite ideas or by co-operation with an ally, 
the combined forces being able to overcome resistances that 
were formerly too strong. 

Students of modern psychology will inevitably be struck 
by the resemblande to certain essential features of psycho- 
analytic doctrine. The notion of psychic quantities repressed, 
from consdousness and struggling to re-enter it, is one with 
which Freud and his school has ms^de us very familiar. It is 
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perhaps worth while to try to state concisely the prii^cipal 
differences between the formulations of these two investi- 
gators, separated as they are by a period of well-nigh a 
century. These differences seem in the last resort to be 
reducible to two In the first place, Herbart^s theories bear 
a more a 'priori stamp than do those of Freud. Herbart 
stands at the very threshold of the scientific era of psycho- 
logy. The conception of psychology as a science was 
beginning to form in Herbart’s own mind and m those of a 
feW others. But the methods of the new science had still 
to be worked outj the data actually available had not come 
from systematic observation or experiment but, as always 
hitherto, had been based merely on the psychologist’s own 
more or less casual contemplation of the phenomena of human 
life and moulded by his theorizing thereon. No matter 
how insightful and ingenious the theoretical interpretation, 
the material itself was (as we now realize) necessarily limited, 
unorderly and biased. Freud’s theories, however daring they 
might appear, had the immense advantage of being based 
on years of laborious and systematic investigation of indivi- 
dual cases. It is for this reason principally that one point 
in which Herbart’s theory is inadequate is somewhat clearer 
in the hands of Freud This concerns the reason for the 
opposition between ideas. With Herbart the opposition 
seems on the whole to be an intellectual one ; with Freud it 
depends upon an opposition in the sphere of desire, certain 
desires are incompatible with other dominant tendencies of 
the personality, and for this reason are banished to the 
unconscious* 

This brings us to the second main difference between the 
twd writers. In conformity with the general tendency of 
his age (a tendency, however, to which his own work enor- 
mously contributed) Freud thinks of mental energy largely 
in terms of stnving, of conation. Ideas, or cognitive ele- 
ments generally, are for him only effective in so far as they, 



aO A HUNDRED YEARS OP PSYCHOLOGY 

arouse or modify desires (or determine the nature of the 
precise steps takens to gratify desires). Here, as elsewhere, 
modern psychology is tremendously influenced by the theoreti- 
cal separation of cognition and conation, due in the last resort, 
as we have seen, to the attitude of Kant. In Herbant’s 
time this distinction was much less clearly made, and indeed 
part of our difficulty in interpreting Herbart to-day lies in 
the lack of this distinction, to which modern writings have 
so thoroughly accustomed us. With Herbart desire and 
will are both resolvable into the activities of ideas. When 
an idea gradually attains predominance in spite of opposition, 
we have the state of desire. If action is possible, desire 
becomes volition. Tension between ideas is a source of pain. 
When an idea, m making its entrance into consciousness, 
disposes of more forces than are necessary for the purpose, 
we have pleasure. In the course of development, certain 
combinations of ideas acquire a permanent predominance 5 it 
IS this predominance, with its consequent regularity of mental 
fvmctioning, that constitutes character Such a pre- 
dominant combination of ideas exercises a powerful selective 
Influence on the ideas which are struggling for access to con- 
sciousness, readily admitting congruent ideas, but presenting 
a barrier to those of an opposite kind} it constitutes an ‘‘apper- 
ceptive mass The ego is itself some such apperceptive 
mass, which remains a constant clement in all the varied 
processes in which we say “ I see ”, “ I think ”, “ I feel ”. 
If we remember that to Herbart idead are active forces, this 
doctrine bears also a distinct resemblance to Freud’s formu- 
lations about the ego, which refuses admission' to certain 
desires of a non “ cgo-syntonic ” character} though in its 
later elaborations, espedally in relation to the “ super-ego* ”, 
Freud’s theory goes for beyond Herbart’s in the detail with 
which It describes the process by which this censuring ego 
develops. Herbart’s ego also bears considerable resemb- 
lance to McDougalPs “ self-regarding sentiment ”, which, 
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for the latter author, is the ultimate determinant both of will 
and character. In both cases the ego develops as the result 
of a complex interplay of experience and internal forces j and 
the moral nature of man is thus accounted for in terms 
accessible to a purely scientific and empirical psychology, far 
removed from the transcendental obscurity in which Kant 
had wrapped this element of the human mind. The essential 
difference, here as with Freud, is that the modern writer is 
thinking primarily in terms of ** instinct ”, i.e. of conation. 
McDougall’s distinction between “ emotions ” as the affec- 
tive aspects of instincts, and “ sentiments ”, as complex and 
more or less permanent organizations of instincts, seems 
indeed to have a forerunner in Herbart’s distinction between 
“ emotions ” as “ transitory variations from the state of 
equanimity ” and “ passions ” as “ rooted desires ” of a more 
permanent character. 

It was in connection with the doctrine of “ apperception ” 
that Herbart developed the educational bearings of his 
psychology and became thus the “father” of scientific 
pedagogy. If the structure and function of the mind is 
such that some ideas are given a natural and spontaneous 
welcome, while others are resisted, it is obviously all 
important for new information, if it is to acquired easily 
and rapidly, to be presented in such a form and such an order 
that it will tend to be naturally accepted and assimilated 
rather than rejected. In his early life Herbart had visited 
Pestalozzi in Switzerland, and this, combined with two years’ 
practical tutoring, had brought him into close contact with 
the actual problems of teaching. Herbart saw that Pestalozzi 
and Froebel were right in stressing the importance of 
observation and spontaneous interest rather than of formal 
instruction. He himself took a further step in emphasizing 
the significance of background, and by means of his doctrine 
of apperception provided a theoretical foundation for his pre- 
cepts. We must make sure, he said, that each new fact is 
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presented to the child only when the child has so co-ordinated 
his past observations as to be ready to assimilate it. This led 
naturally to the devising of scientifically ordered curricula, 
so arranged that the pupil should pass steadily from familiar 
to closely related unfamiliar elements of study. In its 
insistence upon order and interest, Herbart’s doctrine has 
exercised an immense influence upon educational theory and 
practice in the last hundred years. True, it only provided 
a general principle, the detailed application of which had to 
be fiUcd up by laborious specialized investigation. Even the 
principle has had to fight its way against much inertia and 
quasi-ethicai formalism, based partly on a faulty faculty 
psychology and partly on a moral intuition to the effect that 
the mastering of difficult and uninteresting material had 
some especial virtue of its own But a clear recognition 
of the connection between psychology and education was 
established once and for all by Herbart. His educational 
doctrines constituted the first clear example of “ applied ” 
psychology, and for this alone, apart from his many other 
contributions, his name will always be illustrious in the 
field of pedagogy as of psychology itself. 



CHAPTER II 


SYSTEMATIC PSYCHOLOGY OF THE EARLY NINETEENTH 
CENTURY — THOMAS BROWN, JAMES MILL, BENEKE 

If Herbart, beyond a doubt the most original figure in 
recent psychology (as our student of a hundred years ago 
would see it), represented a departure from the dominant 
associationist school, inasmuch as he conceived of the mind 
throughout in terms of dynamic forces rather than of passive 
mechanisms, the period was not lacking in. eminent exponents 
of the more orthodox tradition. There were above all two 
Scottish writers who would have claimed the attention and 
coloured the thought of our student — Thomas Brown and 
James Mill. Thomas Brown was Professor of Moral Philo- 
sophy at Edinburgh from i8io to 1820 and published his 
Lectures on the Philosophy of the Human Mind in the latter 
year. Brown’s psychology is often said to represent a 
happy combination of Scottish, French and English ideas. 
From the Scottish tradition he inherited the religious and 
moral emphasis upon an active and controlling Ego, a tradi- 
tion which became blended with the reaction against the 
mechanistic views of the arch-empiricist Condillac and the 
physiologically minded Cabanis that was just then taking 
place in France j while at the same time m much of his 
detailed work Brown adopted and extended the viewpoint 
of the English associationists, For him the mind could not 
be fully explained merely in terms of individual items of 
Experience linked together by assoaadons. There was 
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emphatically a unity underlying the successive states of con- 
sciousness} in fact there was a soul. 

Nevertlieless it is to his contributions to the study of 
association rather than to his msistence on the soul that 
he owes the important place he occupies in the history 
of modern psychology} though doubtless the absence of 
the definitely mechanistic tendencies that had distinguished 
so many of the later associationists contributed to his 
success and influence among his contemporaries and made 
associationism respectable in places where it would other- 
wise hardly have been tolerated. Brown did, moreover, 
make a very genuine contribution towards filling the gaps left 
unexplained by associationism in its cruder forms. Return- 
ing to Locke’s position that we have ideas not only from 
externally given sensations but also from an inner activity of 
reflection — a position that had been quite definitely aban- 
doned by such writers as Hartley and Condillac — he 
proceeded to enunciate two main principles of mental life, 
which he called respectively “simple suggestion” and 
“ relative suggestion ” (Brown substituted the term “ sug- 
gestion ” for “ association ”, which he considered implied 
some process of unification between the ideas associated). It 
is “relative suggestion” that accounts for the creative 
aspects of the mind, the ability to supply non-sensuous data, 
as when the sight of a right-angled triangle suggests the 
proportions made famous in the forty-seventh proposition of 
Euclid. It was the same capacity for “ relative suggestion ” 
that enables us to judge and compare things, to see, for 
instance, that one object is larger or smaller than another-— 
in fact, to notice the existence of relations between them 

This ability to see relations has been a regular wiU-o’-fhe- 
wlsp in modern psychology. It has constantly been lost to 
sight, forgotten or neglected, and as constantly rediscovered. 
From our present standpoint it seems quite clear that Browq 
was here dealing with something of importance. It is 
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equally clear, however, that he had not grasped the full 
import or applicability of his own doctrine. He does not 
seem to have realized, for instance, that this process of per- 
ceiving relations between things plays as big a role in 
perception as it docs m judgment — a fact which had to 'wait 
many years beforp its true significance was realized. Nor did 
he indicate clearly the connection between “relative sug- 
-gestion” and memory — a problem which is indeed only m 
quite recent years receiving the attention it deserves 
’ Nevertheless, by caUing attention, as he did, to the 
creative aspects of mind. Brown remedied the association 
psychology of one of its deficiencies. At the same time 
his work on “simple suggestion” abolished much of its 
vagueness. From Aristotle onwards psychologists had 
enunciated and re-enunciated the mam principles of 
association, occasionally adding a category to the Aristotelian 
triad of contiguity, similarity and contrast, occasionally 
endeavouring to reduce them all to one. Nobody had as yet 
seriously attempted to show m detail why association takes a 
particular course In any given case, why, for instance, the idea 
of “ black ” should make one man think of “ blackballing ” 
a candidate for membership of his club, another of “ Black 
Maria ”, another of the “ All Blacks ” football team and yet 
a fourth of “ white ”. This is what Brown set out to do. 

His answer to the problem took the form of propounding 
the “ secondary laws of association ”, as they later came to 
be called. We may perhaps be allowed to state these laws 
in the form in which they have been summarised by Warren 
(A History of the Association Psychology, p. 73) : 

(1) The relative duration of the original sensations : 

“ The longer we dwell on objects, the more fully do 
we rely on our future remembrance of them ” 

(2) Their relative liveliness: “The parts of a train 

appear to be more closely and firmly associated as 
the original feelings have been more lively ” 
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(3) Relative frequency “ The parts of any tram are 

more readily suggested in pioportion as they have 
been more frequently renewed ” 

(4) Relative recency : “ Events which happened a few 

hours before are remembered when there is a total 
forgetfulness of what happened a few days before 

(5) Their coexistence m the past with fewei alternative 

associates . “ The song which we have never heard 
but from one person can scarcely be heard again by 
us without recalling that person to our memory 

(6) Constitutional differences between individuals modify 

the primary laws • They give “ greater proportional 
vigour to one set of tendencies of suggestion than 
to another 

(7) Variations in the same individual, “ according to the 

varying emotion of the hotir 

(8) “Temporary diversities of state”, as in intoxication, 

delirium or ill-health. 

(9) Prior habits of life and thought — the influence of 

ingrained tendencies upon any given situation, how- 
ever new or irrelevant the experience may be. 

The first four or five of these “ secondary laws ” have found 
a permanent place in textbooks of psychology under the 
heading of “ Memory ” (though as a rule without recognition 
of their original source in Brown’s work). It is this which 
gives them, in Murphy’s phrase, “a peculiarly modern ring”. 
Their formulation represents a real achievement, especially 
inasmuch as they all lent themselves to quantitative tr^tment 
in the hands of the experimentalists when they embarked on 
the study of memory towards the end of the century. 
Brown’s laws had to wait many years before their full valUe 
could be recognized} nevertheless it must have been obvious to 
any discerning student, even from the start, that they cleared 
up many obscurities in matters of detail, and really signified a 
great advance of the associationist doctrine over a wide front. 
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The last four laws, although they have not been trans- 
planted in the same immediately recognizable form into 
later psychological literature, represent an equally striking 
achievement in their own way. They show that Brown was 
willing to contemplate the importance for psychology of 
individual differences and of temporary and abnormal condi- 
tions. These also are aspects which were destined to be 
fully developed only at a much later date, when they 
blossomed out on the one hand into the immensely fruitful 
stifdy of individual differences by statistical methods, and 
on the other jomed up with the investigations into abnormal 
psychology, the action of drugs, fatigue and “ the psycho- 
pathology of everyday life ” In these respects therefore, 
as in others. Brown was a forerunner of tendencies that later 
on proved to be of great importance, but the full sigmficance 
of which could scarcely be realized by. himself or his con- 
temporaries. 

Another contribution of Brown’s met, however, with much 
quicker rccogmtion. This was his stressing of the importance 
of the muscle sense j a point on which he was not entirely 
an innovator, but which he carried over from physiology 
(where it was beginning to make some stir) into psychology. 
Aristotle, to whom is due the traditional tlassification of 
the senses into five groups, had himself seen that touch is 
somehow less unitary than the other groups. Physiologists 
had recently begun to realize that sensory impulses arise, not 
only from the outside world, but also from the interior of 
the trunk and limbs, and that these impulses are of importance 
in' informing us of our movements and the general attitude 
of our bodies. To Brown the muscle sense was of particular 
importance in giving us our notion of resistance; an idea that, 
had already been implied to some extent by the subtle 
philosopher R^aine de Biran in his theory that the “ self ” 
is originally formed as a result of the resistance offered to the 
movement of our limbs in infancy. But Brown’s treatment 
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was free of the somewhat mystic consideiations into 
which Biran had been lured m this connecdon. In virtue of 
his “ downright simple ” statement of the r61e of muscular 
sensation, Brown was also the fii-st of the long line of 
psychologists who have recognized the importance of bodily 
movement in our mental life. 

Herbart and Brown had both published their piincipal 
works some years before our period begins, and oui student 
would therefore find them well known in the circles of like- 
minded persons in which he would naturally elect to mofre. 
There were, however, other important workers in his field, 
whose publications were so recent as to be still in the category 
of novelties, m process of being read for the first tune, dis- 
cussed and criticized as recent contributions. Indeed the turn 
of the thirdes was quite a significant moment in the history 
of psychology, James Mill, who must next occupy us, had 
brought out his Analysis of the Phenomena of the Human 
Mind in 1829 (it appeared again, re-edited and annotated by 
John Stuart Mill, together with comments by Bain and others, 
in 1869), while in the same year Weber began his experiments 
on the muscle sense, which were published in instalments 
between 1829 and 1834. These experiments were really 
epoch-making for psychology, since they established the tradi- 
tion which may be said to have led directly to the creation of 
experimental psychology as an independent discipline, utterly 
freed from the hitherto almost universal philosophic 
foundations and implications. In 1832 appeared Beneke’s 
T eMbook of Psychology as a Natural Science j the title of 
which again indicated the direction in which things were 
moving, though Beneke hunself was no experimentalist. This 
year was also distinguished by the birth of Wundt, unquestion- 
ably, the greatest single figure among nineteenth-century 
psychologists. In 1833, as already mentioned,' Wheatstone 
invented Ae first form of stereoscope, an instrument that 
greatly stimulated interest in the phenomena of binocular 
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vision and space perception : and Johannes MliUer, whose 
neurological work became of great importance in psychology, 
was made Professor of Physiology at Berlin— -the first to 
hold such a chair in any University — and followed this by 
the publication, in the immediately succeeding years, of his 
great and influential Textbook of Physiology^ the relevant 
poidons of which may be regarded as constituting at the 
same time the first systematic treatise on physiological ” 
psychology. 

Por the present, however, we must confine ourselves to 
the purely psychological approach. We have seen how 
Herbart and Brown had been preparing the way for a more 
dynamic psychology than that which had been prevalent of 
late among the more sdentifically inclined students of the 
mind. The great lesson of these thinkers (and particularly 
of Herbart), that mind was essentially active, was to play 
a striking part m the psychology to come. Nevertheless the 
next great writer in chronological succession, James Mill, was 
destined not to follow up this clue, but rather to represent 
the supreme and culminating effort of associationism of the 
mechanistic kind. It is generally recognized that James 
Mill’s philosophical and scientific doctrines are in some sense 
an unusually clear expression of his personality. He is a 
good representative of those men whose intellectual probity 
made religious belief impossible, but whose strongly 
developed sense of duty drove them, in the field of morals, 
to asceticism, hard work and self-renunaation, and, in the field 
of thought, to a pitiless and mechanical logic which Would 
leave po loop-holes for sentiment and caprice. His was the 
typical mentality, with all its advantages and defects, of the 
Puritan turned intellectual. Mill adopted the psychological 
hedonism of the more genuinely 'pleasure-loving Bentham, 
according to which people not only should, but do, con- 
sistently seek happiness; and yet he saw nothing incongruous 
or questionable in the fact that his mode of life confined him 
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almost entirely to the pleasures of the mind — themselves 
pursued under circumstances (of his own making) that would 
have driven most men craxy. Nor did his hedonistic philo- 
sophy seem to him m any way in disagreement with the stern 
pedagogical principles which he applied to his son, principles 
which would have led most other children to rebellion, 
escape, or perhaps to suicide. 

In Mill’s psychology there is no room for any special 
creative activity of the mind. It is true that ideas represent, 
according to him, one primary state of consciousness, along- 
side of sensationSy which. constitute the other primary state, 
but “ our ideas spring up or exist in the order in which the 
sensations existed of which they are the copies In the 
last resort our minds are made up of sensory particles, which 
form the ultimate and irreducible elements of mind. It is 
natural, theiefore, that Mill should devote considerable 
attention to the nature of sensation, and his analysis is carried 
a step farther than was achieved by any previous psychologist 
— ^particularly as regards the breaking up of Aristotle’s sense 
of touch. Mill recognizes in all eight classes of sensation j 
vision, hearing, smell, taste, touch, muscular sensation (which, 
as we have just seen, had been emphasized by Thomas Brown, 
and which Mill considered to have been “ miserably over- 
looked” by earlier writers), sensations of disorganization 
(which included tickling and itqhing, together with a vague 
and ill-defined group of impressions subsequently included 
by Weber under tlfe term “ coipmon sensibility ”, 
GemeingefUhl) and, finally, sensations from the alimentary 
canal. 

Out of these elements, presented as actual sensations or 
re-presented as ideas (Mill did not clearly distinguish 
between ideas and what we now call mages)y the process of 
association was able to build up the, whole complex structure 
of mental life. Association itself is of one kind only — con- 
tiguity} all other apparent kinds (even similarity) being 
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reducible to this. It can, however, operate in two distinct 
ways, following the objective relationships of which assoaa- 
tions are the mental counterparts. We must thus distinguish 
synchronous and successive associations. The latter deter- 
mine the sequence of our ideas, as when a horse leads us to 
think of its owner, this in turn to the owner’s occupation) or 
as when we recall the successive words of some well-known 
text, such as the Lord’s Prayer. The former determine the 
perception of objects, as m the co-operation of sensory visual 
elements with ideal auditory elements when we “ see ” a 
violin, or in the combination of colour, hardness, shape, size 
and weight (from muscular sensations) when we see a stone. 
Mill recognized that associations might vary m strength, and 
indeed considered that sometimes associative luiks were so 
strong that they could not be separated, as m certain instances 
of colour and extension (from vision and the muscular sen- 
sations generated by movement respectively); whereas, in 
other cases, certain ideas could not be joined together 
(this latter a condition with regard to which he is often 
accused of confounding psychology with logic). But his 
account of the causes of these variations in strength is far less 
penetrating and elaborate than that of Brown; explicitly 
indeed he only recognizes the two main categories of fre- 
quency ” and “ vividness ”, and it is difficult to make sure 
what exactly he included in the latter term, though he 
expressly says that he does not mean intensity. 

Memory, in the sense of recognition, is for Mill a simple 
matter; it is merely the idea of an object ftps an idea of our 
former experience of it. Nor is there any difficulty in 
accounting for the self or such phenomena as had been called 
by others “ apperception ”. Mill practically says that the 
problems with which these concepts were called m to deal 
have no existence. Consciousness, for Mill, contains nothing 
more than feelings or ideas. To say I am conscious of ,a 
feeling is merely to say that I feel it ”. The " I ” is 
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therefore quite superfluous} theie is no such entity, except m 
so far as I have ideas of my own previous states. Apart from 
this, to have an experience is to be conscious of it, and there 
IS no need of any mysteiious or transcendental activity in 
accounting for this consciousness. 

James Mill’s system, as we have already indicated, 
represents the climax of associationism m its most rigorous 
and mechanistic form. Of the previous writei's of this 
school, only Hartley and Condillac have approached him in 
the thoroughness and determination with which he set about 
the task of explaining mind as a mosaic of sensation built up 
by a series of purely mechanical processes. Of those that 
followed, none equalled him m the daring or ruthless con- 
sistency with which he applied his prinaples, unless it be a 
few of the more extreme behaviouiists of a later age. It 
would seem indeed that it is among the members of this 
latter school that we must look for the true modern successors 
of those who sought, with Mill, to reduce all mental func- 
tioning to the operation of a single mechanical law. The 
film illustrating Pavlov’s work, that has recently been shown 
to the learned world, ends with the dogmatic statement that 
all the complex life of man is but a series of “ conditioned 
reflexes ”. This is in the true spirit of Mill and his com- 
panions in the field of rigid associationism — a spirit that will 
probably always manifest itself whenever men, in their in- 
tolerance of the vague, the mystic and the transcendental;, and 
in their triumph in the discovery of some great principle or 
method, think they have obtained a master key which will 
unlock all doors in their own section of the treasure house of 
knowledge. To others, more tolerant of the unknown, less 
optimistic about the adequacy of human understanding, or 
merely less enthusiastic in their estimate of the particular 
rnaster key in question, it has always seemed that closer inspec- 
tion revealed the fact that some doors remained unlocked^ 
and that it is merely the refusal to carry out such an inspection 
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which has permitted the illusion that all things were 
explained. Such on the whole has been the judgment 
passed on Mill, as also on others similarly minded. But 
this has not prevented Mill, together with these others, 
from making real and lasting contributions to their science. 
Their self-appointed task was to exploit a single line of 
thought to Its uttermost limits, it was left to workers of a 
different spirit to determine just "how far towards these 
limits the line in question could comfortably and usefully be 
followed. 

If James Mill’s book had represented the extreme demal of 
activity in mind, that of Friedirich Eduard Beneke, published 
three years later, just as our imaginary student was con- 
templating the beginning of his studies, was a very definite 
step in the other direction. To Beneke the most essential 
fact of mind was the presence of primal faculties or powers 
(^Urvermdgen), in virtue of which the mind was able to do 
certain things — to experience certain sensations or carry out 
certain movements. For Beneke, in fact, the mind was active. 
The data expoimded by the associatiomsts are recognizied, 
but the complex process of the development of mind from 
relatively simple elements is regarded as the result of an 
inner mental activity reacting upon each new element as it 
presents itself, The mind, moreover, is essentially a unity, 
though in the beginning its activity is necessarily primitive, 
the complex behaviour of the adult being built up gradually 
as a result of the unfolding and integration of the original 
powers and the consequent development of new capacities. 
It 13 this insistence upon the activity of the mind as a whole 
that distinguishes Beneke’s dynamism from that of Herbart, 
In' Brett’s descnptiVe words, the soul is treated “ as a moving 
system of forces rather than a place in which separate forces 
struggle together ”, Herbart’s “ apperceptive mass ”, how- 
ever, clearly has functions that are not unlike those that 
Beneke attributes to the mind as a whole, and Beneke was 
c 
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Indeed uccused by Herbart’s foUowei-s of bemg guilty of gross 
plagiarism — an accusation against which he defended himself 
vigorously, at length, and, on the whole, successfully. 

Beneke’s strength lies in the fact that he holds the middle 
road between the various byways of the special schools. He 
avoids the extravagances of extreme associationism, by 
refusing to deny the activity of the mind, and by maintaining 
that the living organism reacts to outei stimuli, not in the 
manner of a complicated machine, but in virtue of its own 
inherent vital tendencies. In modern terminology, he isr a 
champion of Nature versus Nurture, and declines to neglect 
the r6ie of innate capacities in behaviour and development. 
In his emphasis both on activity and on original endowment, 
he 13 utterly removed from Mill’s notion of growth through 
the simple recording, blending, and connecting together of 
sensory impressions. 

Beneke equally avoids the dangers of the faculty psycho- 
logy, inasmuch as the powers or “ faculties ” with which 
he 'deals are not broad chaiacteristics or abilities, sud^ 
as Imagination, Reason, Will, each of which comprises 
a multitude of different acts grouped under one all- 
embracing head, but quite specific forms of apprehension, 
feeling or behaviour. He himself points this out very clearly 
in the case of Memory, which he describes as due to the 
operation of traces^ when an idea vanish^ from consciousness 
it leaves behind a trace, by means of which it can be brought 
back to consciousness later on in connection With another 
idea. The nature of the traces is not altogether clear j they 
are not, we are given to understand, unconscious in Herbart’s 
sense, nor may they be reg^ded as physiological in nature j 
for Beneke insisted on the right of psychology to make its 
own laws without reference to the terms of other sciences. 
In this doctrine of traces he was the forerunner of many 
psychologists of later date, who have shown themselves very 
ready to operate with the notion of “ memory traces 
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“ psycho-physical dispositions ” or “ engrams ”, though 
usually with some degree of physiological connotation (for, 
even though we endeavour to avoid any specific neurological 
hypothesis, the word “ trace ” as applied to mental events 
almost inevitably suggests some kind of physical inter- 
pretation or analogy) 

Finally, Beneke is no less opposed to the transcendentalism 
which takes refuge in a soul or in a 'pnori categories removed 
from orchnary observation and analysis It is true that 
Beneke speaks of the soul. But the soul is for him no more 
than a totality of powers— -the powers that correspond to the 
activities that we can actually observe. 

It was Beneke’s opposition to the transcendental that lost 
him his right to teach at the University of Berlin, The 
decision m question, for which the Prussian Minister of 
Education seems to have been responsible, is a magnificent 
monument to academic prejudice and dogmatism, and 
deserves to be quoted, even though it had reference not to 
Beneke’s psychological work but to his ethical doctrines 
(which for him, however, were intimately dependent on 
psychology). Speaking of a book by Beneke on The 
FoundaHon of a Physics of Morality, the Minister declared 
“ that It was not a single passage which had given offence but 
the whole scheme, and that a philosophy which did not deduce 
everything from the Absolute could not be considered to be 
philosophy at all ”. The substitution of observation for 
“ reason ” or dogma is always liable to give offence, and thus 
the advocacy of empiricism is seldom without some oppor- 
tunity for martyrdom, in great matters or in small. But it 
was scarcely just that Beneke, who was so very far from being 
an extremist, should be treated as though he were a da.rihg 
innovator or a dangerous rebel. 
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PHRENOLOGY 

Looking back from the vantage point that we ourselves 
enjoy after a hundred further years of work, we can see that 
the tragedy (if we like to call it such) both of Herbart and 
of Beneke was that, m considering psychology as a science, 
they were concerned far more with scientific form than witli 
scientific method and proc^ure. They were too biased by 
the metaphysical implications of psychology and by the philo- 
sophical traditions in which it had been nursed to realize the 
applicability to psychology of the prease methods of observa- 
tion and control which had already proved so fruitful else- 
where. They were still dazzled by the relative perfection of 
form that can be achieved by puie logic, and it simply did 
not occur to them that the next step should consist in aban- 
doning this elegant speculation as to how the mind must work 
for the more humble and laborious method of studying in 
painstaking detail the way in which it does work. The time 
of this revolution in method and outlook was rapidly 
approaching even as they wrote. But, with one outstanding 
exception, it was to be brought about by men who had been 
brought up outside the strictly philosophical tradition, and 
who approached psychology in the spirit of some other 
science, especially in that of physiology. The beginnings- of 
physiological research, in so far as they intimately concern the 
history of psychology, lie just outside our period. Bijt we 
have taken the liberty of supposing that our student, through 
whose eyes we have been looking all this time, is a man of 
wide sympathies and interests, ready to avail himself of any 
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light, however indirect, that may be thrown upon his chosen 
subject, We may, therefore, ourselves look back a few 
years to glance at such recent achievements in the realm of 
physiology as would naturally appeal to him. 

At the beginning of the nineteenth century it had of course 
for long been recognized that there was some mtimate connec- 
tion between the phenomena of mind on the one hand and the 
nervous system and the brain upon the other. It was, how- 
ever, by no means generally agreed that the brain and nervous 
system represented the sole organs of mindj Bichat and other 
French physiologists had maintained, for instance, that the 
emotions have their seat in the internal organs. Still less 
was there a general body of belief or knowledge with regard 
to any detailed correspondence between the different aspects 
of mind and the various parts of the brain. Indeed, interest 
in such problems of the localization of function in the nervous 
system had, since the time of Descartes, receded in favour of 
speculation about the seat of the soul, in the sense of some 
particular part or organ espeaally concerned with the rela- 
tionship between mind and body. All at once, at the turn of 
the century, there arose a movement which professed to have 
established the localization in detail of a large number of 
mental traits and to have discovered a means by which traits 
could be rapidly and accurately diagnosed in any given 
individual by a simple examination of the external con- 
formation of the skull — the movement associated with 
" Craniology ” or “ Phrenology ”, as it later came to be 
called. If the claim had been justified, it would have been 
by far the most dramatic event in the whole history both of 
psychology and brain physiology, it would have meant that 
problems, concerning which we are even to-day, after 130 
years of further research* still largely in the dark, had been 
solved almost at a single stroke. It would have meant in the 
first place, in the field of pure psychology, that we had become 
possessed of an apparently complete hst of human powers, 
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faculties and tendencies, m teims of which the whole human 
mind could be fully and accurately described, in the second 
place, that our, at that time dawning and even to-day still 
insecure, knowledge of the cerebral localization of mental 
functions, had, quite suddenly and unexpectedly, given place 
to a most exact and extensive scientihc discipline, as the i esult 
of a single great discovery thiidly, that it had become pos- 
sible to diagnose individual ability and character, thus solving 
at once and together the chief problems of the psychology of 
individual differences and the dependent practical problems' of 
vocational guidance and selection. Mental tests, as we know 
them, would hardly have been necessary t the problen; of 
devising tests of temperament and character, with which con- 
temporary psychologists have been smuggling for the last 
dozen years or so with indifferent success, would also not arise 
It is true that the full advantages that would have been 
derived from phrenology have only become clear with the 
further progress of psychology, and could scarcely have been 
realized when the doctrine was first put forward by its 
fovmders, Gail and Spurzheimj but, leaving aside any com- 
plete realization of its possibilities, the prospects, even at a 
first view and to the untutored eye, weie sufficiently alluring, 
especially i^'hen to the uplift associated with a new marvel of 
science was associated all the thrill of a successful parlour 
pastime for the winter evenings ! Small wonder then that 
the new doctrine aroused enthusiasm of an almost unprece- 
dented kind • small wonder either that its claims were looked 
upon somewhat sceptically by the world of science. 

Franz Joseph Gall, the originator of phrenology, was an 
anatomist by training, and undoubtedly possessed much real 
ability in this department. Evert as a boy he had noticed 
what he took to be a certain correspondence between the 
mental abilities and characteristics of his schoplfellows and 
the shapes of their heads. Later he began to test and extend 
•these boyhood observations, at first in prisons and lunatic 
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asylums, then among his friends and on the head casts of 
prominent persons His sUrmise as to the existence of a 
general correspondence between mental traits and the out- 
ward shape of the skull seemed to him to be amply corro- 
borated, and his observations soon provided a mass of data, 
which allowed him to state the correspondence in detailed 
terms. He began lecturmg on the subject in Vienna, and 
his views seem to have aroused mteiest from the start But 
the full extent of the publicity subsequently obtained is due 
pefhaps more to Gall’s collaborator, Spurzheim, than to Gall 
himself. Their collaboration lasted from 1 800 to 1813, after 
which Spurzheim continued vigorous propag^da both m 
Europe and America. The doctrines became known through 
their lectures for some considerable time before any authorita- 
tive exposition appeared m print The first important 
publication on the subject was a memoir presented by Gall 
and Spurzheim in 1808, in support of their candidature for 
election to the Insthut de France. A committee, including 
Cuvier, the biologist (who was chairman) and Pinel, the 
psychiatrist, was appointed to investigate the daims and gave 
a non-committal repott} the candidates, however, were not 
elected, owing partly, it has been suggested, to the mfluence 
of Napoleon, who did not approve of foreigners becoming 
members of the Institnl, FurAer and larger works appeared 
between 1810 and 1825. The British Phrenological J ourml 
first appeared in 1823 and, after sundry changes and amsd- 
gamations, involvmg transference to America, ended with its 
I!i4th volume in 19 ii. Among the most prominent sup- 
porters was the Scotchman, Geoj'ge Combe, who was prolific 
m publication from 1819 onwards, and who has left his mark 
on psycholpgy by the founding of an annual lecture at Edin- 
burgh University, in which prominent psychologists and 
other scientists continue even to-day to make respectful allu- 
sion to phrenology in honour of their pious benefactor. In the 
first half of the nineteenth century, phrenology was, as some 
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of the historians of psychology have well suggested, some- 
what m the position of psychical reseaich to-day. Its claims 
seemed, on general scientific grounds, unlikely to be ti ue, but 
had aroused great popular inteiest and belief and had not as 
yet been confronted with any evidence that could be said to 
amount to definite dispioof. It was, moicovei*, fi owned on 
by the principal authorities, both irt psychology and physio- 
logy, and therefore never became in any sense one of the 
recognized teachings of academic science On the psycho- 
logical side, Herbart, Brown, and Sir William Hamilton, and 
among physiologists, Sir Charles Bell and Pierre Flouiens, 
all expressed their disapproval of it on one ground or 
anothei. Indeed, m the light of latei knowledge (not, of 
course, available to these distinguished contemporaries of 
Gall) It appeared that the grounds for rejecting phrenology 
in it? classical form were overwhelming. 

Phrenology depended on three essential principles, none 
of which have proved themselves true in the way and 
to the extent that phrenological doctrine demanded. In 
the first place, it went further than any other psycho- 
logical system in its demands for the splitting up of 
the human mind into faculties} indeed it was the faculty 
psychology 'par excellence. As eventually formulated, 
there were thirty-seven faculties. They were divided 
into two main groups, affective and intellectual respectively. 
The affective group was sub-divided - into two classes, 
the Propensities (e.g. Destructiveness, Amativeness, Acquisi- 
tiveness) and the Sentiments (eg. Conscientiousness, Self- 
Esteem, Cautiousness)} while the intellectual group was 
sub-divided into a Peiceptive group (e.g. Size, Configuration, 
Tune, Language) and a Reflective group (with two members, 
Comparison ahd Causality). It is only in comparatively 
recent years that psychologists have learnt, chiefly through the 
work of Spearman, to deal scientifically with the question of 
faculties — that is, to discover by appropriate statistical means 
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whether the various phenomena grouped together under a 
single faculty really do form a unity (e.g. whether a given 
individual can be said to be quite generally more “ amative ” 
or “ acquisitive ” than another, and, if so, to what extent) 
The whole possible field of faculties especially m the direction 
of propensities and sentiments is, moreover, very far from 
having been as yet adequately explored by the new methods 
now available. Nevertheless, the work already done in this 
direction seems to show clearly that the mind is in reality 
constructed on a very different pattern from that which the 
phrenologists supposed, and that a list of faculties drawn up 
on strictly saentific prinaples'(if and when such a list can be 
drawn up) will be m'its general principles quite other than 
that which figures on the familiar phrenological charts and 
tables, though, of course, it is quite possible that one or two 
of the phrenological items may eventually be corroborated 
and thus prove to have been happy guesses (this may well 
be the case, for instance with “ Tune ”, which may correspond 
to a certain “ broad factor ” of musical ability, the existence 
of which is more than hinted at by modern experimental 
results). The reader who wishes to see the vast gap between 
the phrenological and the quite recent views on faculty, both 
in general conception and in method of approach, will do 
well to read Spurzheim’s Phrenology^ or the Doctrine of 
Mental Phenomena^ published (just at the beginning of our 
period) in 1834, and then to turn to Spearman’s AhiUties of 
Man, published mnety-three years later. 

In the second place phrenology claimed that each of its 
thirty-seven faculties was located in a definite area of the 
cortex — a scheme of localization known to most of us from 
tlie phrenological models of the head still to be seen dtca- 
sionally at the present day. Unfortunately, the various 
more precise methods for studying the functions of the brain 
that have been devised since Gall’s time have signally failed 
to corroborate Gall’s findings, and have indeed shown that 
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many parts of the cortex have functions quite other than those 
attributed to them by his system. Physiological psychology 
has indeed been no kinder to his doctrines than has the 
statistical psychology of individual differences. 

Thirdly, the phrenologists believed that the degree of 
development of the various pai ts of the brain corresponding 
to the faculties could be ascei tained by feeling the “ bumps ” 
or inequalities in the external contour of the skull, * This 
presupposed that the outer cranial surface corresponded 
accurately to the surface (and, therefore, the degree 'of 
development) of the portion of the brain immediately below, 
a pre-supposition which is disproved by the fact, since ascer- 
tained by cerebral anatomy, that the thickness of the skull 
vanes considerably and irregularly from one part to another. 
In so far as this is the case, the essential method, of phrenology 
is inadequate for the purpose for which it was employed, and 
the evidence for the supposed correspondence based thereon 
must be regarded as fallacious- 

By a piece of tragic irony phrenology was the most popular 
of all the doctrines of psychology in the whole history of the 
science, and . at the same time the most erroneous. It affords 
a striking example of the danger of erecting a vast super- 
structure on inadequate observation and inexact methods, and 
the fact that Galt himself was no mere charlatan, but a 
scientist of admitted ability, only adds to the impressiveness 
of the lesson — a lesson on which psycholo^sts even of the 
present day may do well to ponder. As Boring remarks in 
dealing with this subject in his Histoty of Experimental 
Psychology^ it shows the great scientific importance of a 
recogmzed technique, which is independent of the personal 
bias of the individual investigator, however brilliant. Both 
in his general notions, and in his detailed {gumptions with 
regard to the correspondence of particular mental traits with 
particular features of the skull, Gall’s observations started 
from striking, individual cases — a perfectly legitimate 
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procedure, which, m the hands of gejiius, has often led to great 
discoveries. It was in testing the hypothesis suggested by 
these cases that Gall’s and Spurzheim’s procedure was inade- 
quate — ^largely because the general scientific rules governing 
such a process of testing were as yet not realized, at any rate 
in their application to psycho-physical problems of the kind 
in question. It was important, for instance, that, if the 
doctrine was to be regarded as of general application, the cases 
selected for testmg the suggested correlations should be 
unselected. It was important, too, that the cranial measure- 
ments should be fine and accurate enough to permit of 
establishing significant differences between one individual and 
another; that they should as far as possible be “ objective ” 
and free from any subjectively determined “ constant errors ” 
of the particular investigator; and that, in so far as this was 
not possible, the two senes of phenomena to be related should 
be observed independently and “ without knowledge ”, i.e, 
tliat the “bumps” on the skull should be measured m ignorance 
of the mental characteristics of the possessor of the skuU and 
vice versa. In these, and probably in other ways, the phreno- 
logists’ methods fell far short of the ngid canons of scientific 
procedure, as they are beginning to be understood, though 
not always accurately or conscientiously followed, by the 
psychologists of to-day. The failure of phrenology, with 
the implied immense amount of misdirected effort and ill- 
mformed enthustasm, was the price that had to be paid for 
this neglect of scientific caution. No doubt, many elaborate 
hypotheses that figure in present-day psychology will have 
to be as ruthlessly discarded aS the doctrines of phrenology,' 
some of them are based on evidence that is but little better, 
partly because the enthusiasm aroused by any wide and novel 
generalization naturally and inevitably outruns the evidence 
available, partly because we do not as yet see clearly how to 
apply the stricter saentific methods to all the psychological 
problems of importance, partly again because the lesson of 
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phrenology has been inadequately learned and psychologists 
have not always realized the necessity of using rigorous 
methods of control m every case where they are applicable. 
These latter instances show perhaps that psychology has not 
as yet become entirely tamed by science over the whole of its 
wide and varied field} a good deal of the speculative licence 
of the earlier days is to be found here and there. 

But nowhere in psychology does there seem to be so vast 
and dogmatic a body of doctrine based altogether on such 
slender evidence, as was the case with the whole school of 
Gall and Spurzheim. Schools there still are in plenty, often 
at cross purposes with one another} but in their positive 
assertions (if not always perhaps in their denials) each school 
would seem to have a basis in facts ascertained with some 
degree of scientific care. We may reasonably hope that every 
important school existing to-day is making some solid and 
direct contribution to our knowledge} and that their doctrines 
will need to be revised and mutually supplemented rather 
than uprooted. Phrenology has been psychology’s great 
faux fas^ but we can at least console ourselves with the fact 
that no psychologist of note was party to the indiscretioh, and 
that there is no immediate prospect of another lapse of com- 
parable magnitude. 

We emphasized the word direct above, because, though 
phrenology does indeed seem to have made no direct con- 
tribution to our knowledge, there is general agreement that 
it was indirectly of some value. If it failed dismally in its 
pirticular contributions to the study of cerebral localization, 
it did not fail to draw attention to the general problem of 
the mind-brain relationship and to the ^possibility of the more 
detailed localization of specific ftmctions. The failure of 
phrenology, if it had been fully realized at the time, might ' 

*Ai li the cue with other duciplinei, for Jnetauee, toedlcitie, wtidi !• notoHonely 
wbjeet to feihioiu end cnwei founded on enthvulaim rather than on evidence, and 
which, like otydiology, Im not alwaya retorted to tuch itdenuftc methoda of control 
(e.g. «ati(tiei) at were ataiUble. 
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have led to a strengthening of the general attitude of neglect 
or distrust of physiology that distinguished the leading con- 
temporary psychologists, and have deterred physiologists on 
their part from directing their efforts to the brain. 
Fortunately, it h'ad neither of these effects. It seems rather 
to have diverted thought from the rather steiile speculations 
concerning the means or locus of interaction between mind 
and body to the much more profitable search for some specific 
fortp of psycho-physical correlation. Phrenology, with the 
widespread interest it aroused, established, once and for all, 
the belief that the brain was the essential and only organ of 
the mind, while, at the same time, it paved the way for more 
accurate attempts at localization (attempts towards which the 
general attitude had hitherto been hostile), by making these 
attempts seem mild and conservative as compared with its 
own vastly greater claims. 



CHAPTER IV 


rARLY PHYSIOLOGICAL PSYCHOLOGY 

Apart from the more dramatic developments of phrenolpgy, 
the first third of the nineteenth century was a period of rapidly 
increasing knowledge about the structure and function of 
the nervous system, so that our imaginary student, starting 
work a hundred years ago, had at his disposal a considerably 
larger fund of well-established data on this aspect of his sub- 
ject than would have been the case if he had begun his studies 
a third of a century before. This increased knowledge was 
principally due to the labours and insight of a few men, chief 
among whom were Bell, Magendie, Flourens, Rolando and 
Marshall Hall. The first and perhaps the greatest of these 
was Sir Charles Bell, another of the famous Scotchmen who 
figure so prominently m the history of psychology Bell 
himself contributed a whole series of discoveries, chief among 
which were the distinction between the sensory and the motor 
nerves, the specifiaty of the sensory nervous impulses, the 
existence of the muscle sense and the facts of reciprocal inner- 
vation as shown in the relaxation of the flexor muscles during 
contraction of the extensors of the same limb and vice versa. 
In this last matter he prepared the Way for the study of 
inhibition by later psychologists and physiologists. He was 
perhaps the first to draw attention quite explicitly to the 
existence of the muscle sense, though the notion was 
undoubtedly in the air at the time and was, as we have seen, 
espoused by several psychologists a few years later. Bell, 
however, undoubtedly had a priority in this, as in a number 
of other important matters. Owing to his method of publi- 
cs 
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cation however (some of his most significant discoveries were 
printed in the form of a privately published pamphlet of 
which a hundred copies only were available), the true nature 
of his work was for years unknown outside the circle 
of his students and his pnvate friends, for though Bell was 
quick at announcing his results in lectures — even to de- 
scribing his research woik of the previous evening — ^he seems 
to have been slow at recording his results in writing. This, 
however, did not prevent him from enjoying a big reputa- 
tion* in his lifetime The pamphlet in question was published 
in i8i I, but the conclusions became widely known only at a 
later date, when he summed up his researches in his Nervous 
System of the Human Body which appeared in 1830, It is 
partly for this reason that, in both the two first mentioned 
discoveries, BelPs name is associated with others In the 
case of the distinction between the sensory and motor nerves, 
he shares the honour with Magendic, a slightly younger 
French physiologist, who first announced what appears to 
have been a genuinely independent discovery in The 

Bell-Magendie law, as it is often called, is to the effect that 
the ventral roots of the spinal cord contain only motor nerve 
fibres, the dorsal roots and the spinal ganglia only sensory 
fibres. The distinction between the motor and sensory func- 
tions of the nerves had of course been known for very long — 
indeed since the time of Galen, but up till Bell’s discovery 
all nerves had been supposed to perform both functions. Bell 
and Magendie showed that, while, this was true of certain 
nerves, it was not true of all, since many, had purely motor 
or purely sensory functions, while it did not appear to be 
true of any of the nerve jibreSy each of which seemed to have 
an exclusive function of one kind or the Other. This essential 
dichotomy of function has appeared so well founded that it 
has remained an implicit assiunption of all subsequent work 
upon the nervous system. The Bell-Magendie law has, as its 
corollary, the “ law of forward conduction ”, according to 
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which conduction in a nerve fibie occurs in one direction only, 
a law which paved the way for the conception of reflex 
action which was soon afterwards to be formulated by 
Marshall Hall. 

In the case of the specific nature of the sensory nervous 
impulse, Bell’s name is assoaated with, or has rather been 
displaced by, that of MUllei — for, as has been well said. It 
was Muller, who, in his great textbook published over twenty 
years after Bell’s announcement, “ placed the seal of ortho- 
doxy” on the doctiine. It had, however, been ref el red to 
in an earlier publication of Muller’s in i8i6 and might 
therefore well be known to our student of 1833, if he were 
sufficiently alert. We may therefore perhaps be permitted 
to regard the law of the “ specific energies of sensory nerves ” 
as an integral part of psycho-physiology at the latter date. 
The law, as finally stated, is somewhat complex and may be 
divided mto several separate propositions. 

The law starts from the fairly obvious assumption that, 
since our nerves are interposed as an essential channel of 
communication between objects and opr knowledge of them, 
they inevitably colour this knowledge of ours and impart 
their own characteristics to the mind, 

In the second place, assuming that there are differences 
in the quality of the* various nerves, it follows that each 
nerve may impose its own specific quality on the mind, 

In the third place, and this is the most essential part of 
the whole law, observation shows that certain nerves are in 
fact attuned to certain forms of stimuli — adequate” 
stimuli, as they are sometimes called, to distinguish them 
from other and "inadequate” stimuli, which either pro- 
duce no sensation or else a sensation corresponding in 
quality to that norjtttally produced by the adequate stimulus. 
In other words, sensory nerves only produce the sensations 
which they usu^y produce, i.e, the sensations associated with 
the adequate stimulus to the nerves in question. 
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Two corollaries follow from this. First, one and the same 
stimulus may give nse to different impressions according to 
the nerve stimulated. A blow on the head may cause pain 
in the skin, at the same time cause the ears to rmg and make 
sparks appear before the eyes, each set of nerves responding 
in its own peculiar manner. Secondly, different stimuli 
affecting the same nerve, if they cause any sensation at all, 
give rise each to the same kind of sensation. Visual sensa- 
tions result not only from light, but from pressure on the 
eyeball, and section of the optic nerve in surgical extirpation 
of the eye has been reported to give rise to “ the perception 
of a great light The fact that excessive stimulation of the 
eye may also cause pain has since been accounted for on the 
ground that the outer coat of the eye contains pain nerves, 
and the same applies to the pain felt m operations on the 
eye. Similarly, touch and taste can be distinguished m stimu- 
lation of the tongue. Had they known the fact, Bell and 
Muller might have pointed to the stribng instance of 
“ paradoxical cold ” that results from stimulation of a cold 
spot by a heated point. Subsequent criticism, observation and 
experiment have shown; on the whole, that such cases are 
comparatively rare and not always perhaps so easily inter- 
preted as Bell and MtiUer thought} inadequate stimuli are, 
for the most part, entirely inadequate, i.e. they give rise to 
no sensation at all. Hence we are ignorant of whole aspects 
of the outer world, for the perception of which we are not 
endowed with the necessary organs — a fact that has been 
brought forcibly before us m recent years by radio transmis- 
sions, of which we become aware only when we can make use 
of receiving apparatus which will convert the ether vibrations 
Into sound or light. Our wireless sets pick up the vibra- 
tions from the station to which we tune them, just as the eye 
picks up the rays of light from the object upon which it is 
turned, but we ourselves possess no organs for detecting the 
waves used in broadcasting; our sets, however, perform the 
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double function of reacting to these waves and converting 
them into other waves which our own sensory apparatus can 
detect. Even when apparently inadequate stimuli do produce 
a perceptible effect, the stimulus itself may be complex and 
thus contain adequate elements, as when an edible object, 
which we value chiefly for its taste, nevertheless causes tactual 
or thermal sensations (and no gustatory sensation) when in 
contact with the outer skin, or when an object which we 
often handle but seldom (since our infancy ! ) put into our 
mouths yet arouses taste in virtue of its sapid qualities, if 
placed upon the tongue. 

But these reservations have left the central doctrine intact, 
and as a general proposition the law of specific energies 
(usually assoaated with the name of MUUer) has in recent 
times been almost as widely and unquestioningly accepted as 
the Bell-Magendie law. There has been, however, and 
indeed still is, some doubt as to the precise way in which it 
should be interpreted. Where exactly does the specificity 
of the response arise ? There are obviously several possi- 
bilities, e.g. the, peripheral sense organs, the peripheral 
nerves, the spinal cord (in the case of nerve tracts that pass 
through this channel) or the brain. 

In some cases an elaboratic sense organ (such as the eye or 
the ear) seems clearly adapted to the reception of a particular 
stimulus} but the fact, already known to Bell, that when a 
nerve is severed, stimulation of the stump of the nerve ne?irest 
to the brain causes the usual sensation to arise, shows that 
there is a specificity of response (in the mature organism at any 
rate) that is independent of that of the sense organ. Is this 
further specificity in the nerve or in the brain ? Neither Bell 
nor Muller definitely committed themselves on this point, 
though MuUePs language often Suggests that the specificity* 
lies in the nerves, and (partly owing to the general 
opposition to phrenology) this was perhaps the more popular 
solution at the time. But later on, when improved methods 
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of brain study began to afford good evidence for the existence 
of cerebral centres, opinion veered the other way, and in 
tune this became quite definitely the predominant view, 
especially of course when physiology succeeded in locating 
the sensory centres themselves. 

These last considerations bring us bade once more to the 
brain itself Here Pierre Flourens was doing pioneer work 
of a masterly character, his principal researches being pub- 
lished in 1824 and 1825 Flourens was the first to make a 
systematic attempt to determine the functions of the major 
divisions of the brain by the process of experimental extirpa- 
tion, his chief observations being made on the brains of 
pigeons. In this attempt he was aided by a skilful operative 
technique, which enabled him to avoid the danger of unin- 
tentional inutilation of neighbouring parts of the cerebral 
substance and to reduce the shock of operation to a minimum. 
As a result of his experiments, he discovered that when the 
cerebral lobes were removed without damage to adjoining 
portions, the birds displayed a lack of initiative, of memoiy 
and of understanding. They would react to direct stimuli of 
a violent kind, but were otherwise passive} at first sight they 
appeared to be bbnd and deaf, but they were yet sensitive 
to light, for the pupils still contracted under stimulation. 
To quote Flourens^s own summary, as rendered by Boring, 
“the function of the cerebral lobes is willing, judging, 
remembering, seeing, hearing, in a word perceiving”, as 
regards the cognitive aspect of these functions, we may say, 
in modern terminology, that perception had been abobshed, 
while sensation remained. As regards the cerebellum, 
Flourens concluded from his evidence that its function was 
the “ co-ordination of the movements of locomotion ”. In 
this connection we may also mention that Flourens was the 
first to discover that the semi-circular canals in the inner car 
were somehow concerned with the same function, though he 
did not go on to draw the conclusion that this portion of the 
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ear has nothing whatever to do with the process of hearing, 
but is quite another sense organ of a distinct kind, Pictures 
of the strange attitudes adopted by Flourens’s pigeons after 
operative interference with the canals adorn some of our 
textbooks to the 'piesent day, though a more adequate 
theoretical interpretation of the results did not come until 
some fifty years after Flourens’s work. The corpora quad- 
rigemina, Flourens concluded, are concerned with seeing} 
without them the animal is blind. Finally, the medulla 
oblongata he considered to be the great organ of conservation, 
concerned in the fundamental and essential functions of life 
itself. In this he agreed with his contemporary and rival, the 
Italian Luigi Rolando, who had independently carried out 
experiments somewhat similar to those of Flourens, but who, 
possessing neither the operative skill nor the clarity of 
thought of the French investigator, had obtained results that 
were inconclusive and (as later appeared) in some respects 
erroneous. 

Flourens’s localization of function in the brain was a 
modest enough achievement m comparison with the vastly 
more ambitious claims of the phrenologists, but it was based 
on sound scientific methods skilfully applied, and has stood 
the test of time, needing amplification rather than amend- 
ment. Flourens himself regarded his conclusions as being of 
quite another kind from those of the phrenologists. He 
insisted only on the differences of function of the different 
main portions of the brain, whereas the phrenologists main- 
tained that a single part of the brain — the cerebrum — ^had 
many different functions, each function separately localized 
in some small area. For Flourens the brain, over and above 
the distinctive functions of the mam parts, still functioned 
as a unity, and this in two ways, First of all, m addition to 
what he called the action profre of each major part, as re- 
vealed in his experiments, he posits also an action commme oi 
the whole organ, for he had observed that the removal of any 
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one part, besides abolishing certain speafic functions, reduced 
the energy of all the others. In his own words, one point 
exated in the nervous system exates all the others; one point 
enervated enervates them all, there is a community of re- 
action, of alteration, of energy. Unity is the great principle 
that reigns Similarly, within each portion of the brain, 
there is community of function, a view which, as applied to the 
cerebrum, is in direct contradiction with the doctrines of 
phrenology. “ All the perceptions, all the volitions, occupy 
cdncurrendy the same seat in these organs, the faculty . . . 
of perceiving or willing, constitutes thus only one faculty, 
essentially a unit 

Flourens’s opposition to the phrenologists on this point 
(represents (in so far as it was concerned with general prin- 
ciples rather than with particular instances of localization) 
one stage of a controversy that has been going on for the 
last hundred-and-fifty years, and which is still in progress. 
As Boring remarks, there seems to be a cycle of fashions 
with regard to this question of localization. In the days 
before phrenology, there was little if any suggestion of 
a prease localization of functions. The phrenologists at one 
step introduced localization of a highly specific order. 
Flourens, though his own work proved localization of a kind 
(a very different kind from that of the phrenologists), yet 
maintained that the brain functioned as a whole. His work 
was in a sense a compromise — “ localization in the gross, but 
not in the fine &me fifty years later, when the new 
phrenology” was ushered in by the introduction of fresh 
techniques in the investigation of the brain, the search for 
centres corresponding to speafic functions once again became 
the guiding principle and remained so for the last quarter of 
the nineteenth century. In recent years the work of Franz 
and Lashley in experimental neurology and of the “ Gestalt ” 
and “ Factor ” schools in pure psychology has again 
emphasized the importance of the more quantitative aspects 
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of brain function as a whole. In general it would appear that, 
as in 80 many other things, Flourens’s principle of compromise 
was right} in the light of the most modern knowledge it 
would appear that the existence of specific centres is a fact, but 
that, at any rate within any given major portion of the brain 
(the cortex, thalamus, cerebellum, etc.), the specificity resides 
in functional habit rather than in structural or innate 
peculiarity, and that each part, over and above any specific 
functions that it may perform, also contributes its quota of 
energy to the function of the whole. 

The next great step in our knowledge of the nervous sys- 
tem came a few years later. In 1 830 J. J. Lister, an amateur 
optician who had been successful in considerably improving 
the structure of the microscope, put his optical inventions to 
good use by discovering the cells in the blood stream and in 
ammal tissue, and in 1833, J^st as oui student was embarking 
on his studies, news migh|: have come to him that Remak, 
using the improved instrument, had discovered that the grey 
matter of the brain is cellular} while, almost simultaneously, 
Ehrenberg had discovered that the white matter consists only 
of conduction fibres. The new discovery of the true nature 
of the distinction between grey and white matter paved the 
way for the further understanding of the nature of the units 
of the nervous system and of the function of these units} in 
duci course it led to the formulation of the neurone theory 
and the related views aslo the rfile of the synapse, that were 
destined to play a great part in later psycho-physiwl theory. 

Still another achievement of the same year was the first 
clear formulation of the distinction between voluntary action 
and reflex action, a distinction due to the Scotch physician 
Marshall Hall. As a result of his observations on decapitated 
animals, Hall found that, by suitable stimulation, definite 
lands of bodily movement could be produced with the help 
of the periphery nerves and spinal cord, independently of 
the brain, and, therefore, quite ^stlnct ,jn character from 
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conscious and voluntaiy movement. It is true that some 
observations pointing in this direction had already been made 
by earlier physiologists, the word “ reflex ” had been intro- 
duced nearly a century earlier by Astruc, and the pupillary 
reflex itself had been observed by Galen. But the widespread 
recognition of the general phenomena of reflex action dates 
from the time of Marshall Hall’s work, which,^like so many 
other physiological discoveries of the period, had the good 
fortune to be gathered together, catalogued and systematically 
ordered in that great treasury of knowledge. The Textbook 
of Physiology of Johannes Mttller. 

Before we leave the nervous system, we may call attention 
to a striking parallelism that must almost inevitably have 
suggested itself to our student, the parallelism between the 
structure of the brain that histological research was just 
revealing and the nature of the mind as pictured by the 
assodationism which was the dominant psychological doctrine 
of the penod and which had just found such a consistent and 
thoroughgoing exponent in James MUl. Assodationism 
regarded the mind as composed of a great number of 
elementary units, the “ideas”, linked together into com- 
binations of varying degrees of closeness and complexity and 
continually forming new connections with one another; the 
phenomena of mind, as revealed by introspection, consisted 
indeed, it was supposed, in this very process of connection. 
Histology. was now showing that the nervous system, on 
its side, was composed of innumerable simple units, the cells, 
linked together by a tangle of connecting fibres, admirably 
suited, It would seem, to serve as the physical substrate of 
the “ associations ” observed in consdousness. What more 
natural than to suppose that the individual cells somehow 
corresponded to elementary ideas and the nerve fibres con- 
necting the cells to their associations? That complex ideas cor- 
responded to a group of interconnected cells, and So on? The 
appearance of an idea in consciousness would then correspond 



56 A HUNDRED YEARS OF PSYCHOLOGY 

to the occurrence of some process in the corresponding cell or 
cells, while an association of ideas would imply the passage 
of an impulse along the fibres linking the cells in question 
It is true that further reflection showed that there weie 
difficulties in the way of such a very simple and obvious 
scAeme of correspondence. On the psychological side, for 
instance, it was difficult to determine the precise nature of the 
really irreducible and elementary idea that would correspond 
to a single nei ve cell. On the physiological side, cells were 
not confined to the nervous tissue, but were found throughout 
the bodies of animals and plants. Within the nervous sys- 
tem they were found not only in the brain but in the spinal 
cord and m various isolated ganglia, which did not appear 
to have direct relation to consciousness. Sopie cells more- 
over seemed pretty clearly to be concerned with purely motor 
functions. And, even within the brain itself, the cells in 
different parts were found to be of different shapes and sizes. 
These facts and others, seemed to show that the theory of 
correspondence that so readily suggested itself at a firsf view, 
required qualification and elaboration} so miich so that the 
theory has' scarcely ever been seriously maintained in its crude 
form. Nevertheless, the parallel between the complicated 
ramifications of the neives and the complicated process of 
association was so striking that it indirectly exercised a power- 
ful influence in favour of the association psychology, and has 
continued to do so to the present day. The eventual abandon- 
ment of simple associationism was due rather to a realization 
of its inadequacy on the purely psychological side than to any 
adverse evidence from physiology. It is true that physio- 
logical facts unfavourable to the psycho-physiiial correspon- 
dence just oudmed were not far to seek. This view of the 
correspondence really presupposed a cerebral localization far 
more extreme even than that of phrenology, which only 
sought to localize some thiity-seven faculties, not countless 
numbers of ideas) and although, as a scheme of localization 
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it is quite independent of phrenology, and does not stand or 
fall with it or with any other doctrine of faculties, it was 
affected by the general arguments against locahzation, such 
as that afforded by Fiourens’s discovery that extirpation of 
any one region of the brain tends to weaken the function of 
all the others Nevertheless, in spite of these difficulties, the 
view has persisted that the innumerable connections in the 
brain somehow mirror the equally innumerable relations con- 
tinually formed within the mind, and further evidence, 
gradually accumulating through the century, both that from 
experimental investigations and that from the study of 
lesions in the human nervous system, is by no means 
altogether unfavourable to some general conception of this 
kind. 



CHAPTER V 


3EK8ATION AND THE SENSE ORGANS 

Our consideration of the nervous system leads us naturally 
to the allied subject of the sense organs. Here is a fi 6 ld 
which, by its very nature, belongs both to psychology and 
physiology, for it is impossible to deal with the psychology of 
sensation without taking into account the structure and 
function of the organs through which sensations come about, 
while it 18 profitless to consider these organs except in relation 
to the psychical impressions of the external world which it 
IS their business to produce. The senses are “ the gateways 
of knowledge ”, without them the mind has no materials to 
work on (a fact which the assoclationists, especially, had 
stressed). It might have been supposed, therefore, that the 
psychologist would make every endeavour to understand the 
intimate structure and working of the sense organs. Such 
indeed has been the attitude of psychologists for the last half 
century and more, an attitude which we owe largely to the 
influence of such men as Fechner, Helmholtz and Wundt, 
At the present day, students of psychology learn about the 
sense organs as a matter of course. Indeed, for two or three 
decades, the problems of sensation and perception, considered 
in intimate relation to the function of the relative organs of 
sensation, constituted actually the major portion of experi- 
mental psychology} and in recent years these problems have 
only appeared to recede in importance, because of our 
increasing knowledge concerning what we are wont to call 
the ‘‘ higher ” mental processes. But a hundred years ago 
the philosophical bias of psychology Was too strong to make 
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such an attitude seem obvious or natural. Study of the sense 
organs clearly involved detailed observation, and psychology 
was still considered as a senes of problems to be thought 
out at the desk or in the arm-chaii rather than as a 
body of knowledge to be acquired in the laboratory, the 
hospital, the school, the consulting-room, the market place. 
Hence, m the beginning, nearly all our early knowledge con- 
cerning the intimate structure and function of the sense organs 
came from physiologists. It was only m the second half of 
the hineteenth century that the expenmental psychologist 
made this department of knowledge peculiarly his own 

Our student, starting his work m 1833, would therefore 
probably encoimtcr the detailed problems of sensation at a 
later stage in his studies than would a student of the present 
day. Nevertheless, when he did come up against these prob- 
lems, he would find a very considerable collection of facts at 
his disposal, chiefly, however, jn relation to hearing and 
vision, the available data concerning the other senses bemg 
relatively few and uncertain, as indeed (in spite of an, all- 
round increase of knowledge) is still the case at the present 
time. The knowledge on this subject, was, however, less con- 
veniently ordered and summarized than it is for his successor 
to-day. Mliller had published a book on vision in 1 8 a6, and 
in 1833 Was engaged on his great Textbooky which, like subse- 
quent textbooks of physiology (and later on of psychology) 
collected and systematized the information up to date. 
Treviranus had written a monograph on the senses in 1828, 
and Bell’s Atuttotny, published in 1803, also contained useful 
information. Apart from these, however (and Muller’s 
Textbook was not yet available), our student would have had 
to seatch in a very considerable number of isolated treatises 
and papers. 

What he would gather from these sources would be 
roughly as follows. The gross anatomy of the eye, includ- 
ing its optical properties, was pretty well understood, the 
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same was true as regards the detailed structure of the retina. 
The existence of the blind spot had long been known, for 
King Charles II is said to have demonstrated it to his 
courtiers to show them what they would look like when their 
heads were off I At the beginning of the nineteenth century, 
Bell had shown that the different pai ts of the spectrum were 
of unequal brightness, and m 1825 Purkinje had-described 
the phenomenon known by his name, i e. the increase in the 
relative brightness of the greens and blues in dim light. The 
first two of the so-called three laws of. colour mixture had 
been formulated by Newton, who thus knew the properties 
of complementary colours (the third law was announced by 
Grassmann m 1 8 53). The use of rotating discs for producing 
colour mixtures was introduced by Musschenbroek in 1820, 
though they subsequently became known as Maxwell’s discs, 
when the latter investigator took up and improved the method 
in 1853. Newton was also aware of the inertia of sensatioUj 
i.e. the continuance of a conscious sensory impression after 
removal of the stimulus. Mliller gave a full description of 
both positive and negative “ after-images ” (“ spectra ”, as 
he called them) and of the conditions under which they occur. 
He also understood the general nature of “light-” and 
“ dark-adaptation ”, while the general facts concerning 
the lesser acuity and colour sensibility of the periphery of the 
retina had been discovered by Sir Thomas Young some thirty 
years before. Two main colour theories held the field, that of 
Young, according to which there were three elementary pro- 
cesses, and that of Goethe, who believed in four. These 
two theories, in a somewhat modified form, provided the basis 
of the subsequent theories of Helmholtz and Hering respec- 
tively, which have remained the two great rival interpreta- 
tions right up to the present time. As regards the eye as 
an optical apparatus, the only major point about which there 
was still much uncertainty was the question of accommodation, 
or “ adaptation ” as it was then called; Numerous explana- 
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tlons as to how an image was focused on the retina had been 
put forward. Some had thought that the whole eyeball 
altered in length through the action of its muscles, others 
that the lens moved backward and forward, still others that 
the convexity of the cornea could change. Mtiller favoured 
the first of these views, though he also thought there might 
be alterations in the curvature of the lens. This last, the 
now accepted view, seems to have been first put forward by 
Topng, though the rather complicated mechanism by which 
the changes in the lens are brought about was only explained 
later on by Helmholtz. 

All these facts concerned the function of the single eye. 
But it had, of course, long been obvious that considerable 
complications arise from the fact that we have two eyes, and 
a good deal of progress had already been made in the study 
of binocular vision. On the neurological side MUller had 
just given a correct description of the “ partial decussation ” 
in the optic chiasma, the fact that the nerves from the right 
halves of both retinae go to the right half of the brain (which, 
therefore, furnishes the centre for the right half of the total 
field of vision) and vies varsa The muscular mechanism 
underlying convergence of the eyes was also known, as were 
the facts of binocular colour rivalry and mixture. Naturally, 
the principal riddle of binocular vision concerns the question 
of why, given two eyes, we yet see objects single. Gall, 
unfortunately wrong as usual, had suggested that we only 
use one eye at a time — a statement which, as we have since 
learnt, iS only true of certain particular persons and conditions 
(fostered, for instance, by microscopic work). Bell, again 
a pioneer, suggested the existence of “ corresponding points ” 
on the two retinaj. It then began to be realized ^at the 
majority of objects are in fact seen double, but that we 
habitually neglect these double images, and that only a par- 
ticular limited part of the visual field — the horopter-^s seen 
single} Muller and others were, 'indeed, busy determining 
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the precise form of the horopter at the opening of 
our period The full part played by binocular vision m the 
perception of depth was not yet understood, and this had to 
wait until the invention of the stereoscope had brought these 
problems into greater prominence Wheatstone’s first stereo- 
scope was, however, as we have already mentioned, actually 
invented m 1833, and Brewster’s more convenient form 
followed shortly afterwards. Largely, no doubt, owing to 
this ignorance of the true significance of “ disparation ” (the 
fact that images not actually on the “ corresponding poinis ” 
of the two eyes, but very nearly so, exhibit a peculiarly con- 
vincing character of “ depth ” or three-dimensionality), 
Mtlller attributed a greater role to the purely psychological 
aspects of space perception than modern authors do. Even on 
the psychological side, however, the various factors had not 
been fully isolated and described. 

As regards pathology, the chief purely optical defects of 
vision were of course known and capable of correction through 
glasses, but the full explanation of such defects as “old 
sight” (presbyopia), depending on diminished elasticity of 
the lens, could not be g^ven, since the mechanism of accommo- 
dation was not yet understood. Some of the main facts of 
colour blindness had been known since the time of Dalton 
towards the end of the seventeenth century. Both Young and 
Goethe had discussed these abnormalities of vision, but the 
facts available were scanty, nor was it reabzed that there 
might be several distinct types of the disorder. ■ 

Turning now to the sense of hearing, the auditory functions 
of the outer and middle ear were in general wdl known, 
though it was supposed that the three auditory ossicles, the 
“ hammer ”, “ anvil ” and stirrup ”, which form such a 
curious feature of the middle ear, merely transmitted sounds 
like any other solid bodies, and it was not realized that they 
acted as a system of small levers. The grossest error con- 
cerned the function^ of thp semi-circular canals, which^ a? 
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mentioned earlier, were thought (very naturally) to form 
part of the auditory apparatus, though Flourens had demon- 
strated that operative interference with them produced dis- 
turbances of equilibrium. Nor was there such an intimate 
knowledge of the actual end-organs of sense (the terminations 
of the auditory nerve in the Organ of Qirti) as existed m the 
case of vision. Probably owing to this, there was no well- 
known theory concerning the elementary qualities of auditory 
sensation to correspond with Young’s and Goethe’s colour 
theories, Helmholtz, when later on he came to formulate 
his famous theory of hearing, had no older theory of standing 
to build upon, as in the case of vision. Of the three great 
psychological correspondences between the nature of the 
stimulus and the resulting sensation (the amplitude of the 
air vibrations corresponding to intensity or loudness, their 
wave-length corresponding to pitch and their shape corre- 
sponding to timbre) the first two were known and clearly 
stated in Mttller’s Tettthooky the last one not. With regard 
to pitch, the upper and lower “ limits of hearing ” had been 
determined with more or less exactitude} it was known that 
the ear could not appreciate air vibrations of less than sixteen 
or of more than approximately twenty-four thousand vibra- 
tions a second. The frequency ratios of the principal musical 
intervals were also known. With regard to the fact that we 
have two ears, it was recognized that the possession of this 
double organ was of assistance m the localization of sounds, 
and that the direction from which a sound reached the 
listener was largely, if not entirely, determined by the 
difference in the intensity of the sound at one ear and the 
other — a view which is still held to-day, though it is now 
recognized that other and subsidiary factors (e.g. phase and 
timbre differences) may also play a part in localisation. Both 
in sound and vision, therefore, nlany of the essential facts, 
as we see them to-day, were already known, while some of the 
great riddles of 1833 still remain unsolved or only partly 
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solved. The work of the last hundred years has consisted 
in the correction of a few serious mistakes and the accumula- 
tion of a great mass of further detailed knowledge, often of a 
quantitative kind. In particular the interest in the measure- 
ment of differential thresholds ” (i.e. the determination 
of the smallest perceptible difference between two stimuli) 
did not yet exist. This was a feature of the era that was 
just about to dawn, a feature that was of supreme importance, 
not only for the study of sensation itself, but for the whole 
development of the experimental method in psychology. 
For the rest, Helmholtz was the great figure, who, towards 
the middle of the nineteenth century was to give the physio- 
logy and psychology of sight and hearing, both as regards 
fact and theory, the general form which we find in our 
textbooks of to-day. 

Regarding the other senses there is little to say. We have 
already referred more than once to the muscle sense, the full 
recognition of which was undoubtedly the principal recent 
event in this field. Mill, as we have seen, had drawn atten- 
tion to what he called sensations of disorganization and sen- 
sations coming from the alimentary tract, while the sense of 
touch had been further split up by Bell’s treatment of heat 
and cold as separate qualities of sensatioq. A neW phase iri 
the attitude towards touch was, however, shortly to begin. 
E. H. Weber, who was destined to play a remarkable r 61 e 
in the very earliest stages of experimental psychology, was 
professor of anatomy at Leipzig, and in 1833 was actually 
finishing a treatise on touch, the De Tactu, which appeared 
in instalments and was published as a whole in the following 
year. It was here that he reported experiments on the 
muscle sense, which not only afforded a demonstration' of the 
fact that this sense is independent of touch, but laid the 
foundation of the most famous of all the “ laws ” of psycho- 
logy — ^Weber’s Law, as it was afterwards' christened by 
Fechner. He was the first psychologist, so far as we know, 
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to induce his subjects to indulge in the exercise of lifting 
weights. Owing to the interest and success of his experi- 
ments, hundreds of thousands of weights have since been 
lifted in psychological laboratories all over the world In 
these early observations Weber showed, (i) that smaller 
differences m weight could be discriminated when the 
weights were actively lifted than when passively carried on 
the hand (thus demonstrating the influence of the muscle 
sense); (a) that in both cases discrimination depended, not 
upon the absolute, but upon the relative, difference between 
the two weights (the fraction corresponding to this difference 
being much smaller with lifted than with carried weights). 
In these discoveries, seized upon later by Fcchner for his 
own purposes, lay the germ of experimental psychology, the 
great influence which was to combine empirical with quantita- 
tive methods, and to appear in due course as the “ new 
psychology ” of the second half of the nineteenth century. 
Our student could scarcely be expected to pay over-much 
attention to Weber’s modest treatise in its antiquated Latin 
form. Nevertheless, had he known it, here was the book to 
which, more than all others, he should have looked for signs 
of some of the most significant of all the later developments 
of psychology 

As regards smell and taste, little was known, and indeed 
little was destined to be known until much later, whde even 
to-day the data available are relatively meagre. In the case 
of smell, there were attempts at classification, notably that 
of Linnseus, by an extension of which Zwaardemaker later 
constructed the best known classification of the present time, 
Weber, with head bent back and a disregard of comfort that 
wai to prove a permanent characteristic of experimental 
psychologists, was having eau de Cologne poured down his 
nose, in order to show that liquids are in themselves incapable 
of causmg mell. Bell knew that the organs of taste were 
situated in the papillse of the tongue, and Horn, in 1825, had 
£ 



66 A HUNDRED YEARS OF PSYCHOLOGY 

gone an important step farther in showing that the various 
papiUffi are differently sensible to different tastes; the current 
classification of tastes into sweet, sour, salt and bitter had, 
however, not as yet been made. In the same year Biillat- 
Savarin had published (anonymously) his Physiologie du 
Gout, m which he made a remarkable attempt to treat 
gastronomy as a fine art. Though it contnbuted but little to 
our knowledge of the sensory basis of taste, this delightful 
classic IS full of psychological wisdom, and may be regarded 
as one of the first essays in the field of scientific assthetics — an 
essay which, in its own particular department, remains easily 
the foremost achievement even at the present day, 



CHAPTER VI 


MESMERISM AND ABNORMAL PSYCHOLOGV 

Before we close this survey of psychology as it presented 
itself to our student a hundred years ago, we must take an 
extremely brief glance at one other aspect of the subject, 
the aspect that has since come to be called abnormal psycho- 
logy Not that there is much to chronicle. One of the 
most striking differences between the psychology of to-day 
and that of 1833 is that at the earlier date psychologists had 
as yet scarcely realized that they could learn anything of 
value from the study of the disordered mind At that 
particular time the abnormal was indeed under an especially 
dark cloud, for Mesmerism had just been once again exposed, 
as not due to “ animal magnetism ’’ but to imagination ”, 
and psychologists did not realize that what had failed to be 
a problem for the physicists might be a very important 
pioblem for themselves. Mesmer himself, after a stormy 
career, had died in 1815. He had m his lifetime. enjoyed 
all the popularity of a healer who has new and occult methods 
at his disposal, had refused an offer of 20,000 francs 
from the French Government to reveal his “ secret 
(which indeed he did not understand himself), Jiad been 
ignored or reported on unfavourably by the medical pro- 
fession and had finally been denounced as an impostor. 
Mesmer was too firmly Wedded to the theory of “ mag- 
netism ” to envisage anything like the modern theory of 
“ suggestion ”, and indeed the modern discovery (if it can 
be called a discovery, m a sense it had been known right 
down the ages) of enhanced suggestibility during a special 
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sleepHke or “ hypnotic ” state seems to be due rather to one 
of his followers, the Maiquis de Puys6gur than to himself, 
The first scientific commission on Mesmerism had been held 
in France m 1784, Lavoisier and Benjamin Franklin being 
members It had correctly diagnosed the fact that Mesmer’s 
so-called “ magnetism ” had nothing to do with the mag- 
netism known to physics, but, as was to be expected, had not 
realized that the “ imagination ” apparently involved In 
Mesmei’s cures might be an interesting mattei foi investi- 
gation in itself. Between Mesmer’s death and the opening 
of our period two further commissions had been held. The 
first of tliese seems to have investigated with unusual care and 
impartiality. After seveial years’ work, the membeis 
reported that the cures were genuine, but they refused to 
commit themselves as to the precise nature of “animal 
magnetism ”, and even indicated that they had evidence of 
quite a number of mysterious phenomena which they were 
not m a position to explain. This report was far too 
favourable for that large majority of the medical profession 
which, quite understandably, regarded Mesmerism as a 
nuisance. A third committee was appointed, and its report 
was much more in accordance with official expectations, in 
that the chief stress was laid upon the statement that animal 
magnetism itself was not so much an incorrect interpretation 
of the facts as a downright hoax In 1 8 3 3 our student would 
be living in the scientific atmosphere created by this last 
report, and it is unlikely therefore that he would include 
Mesmerism among the subjects of his studies, 

As regards the more permanent conditions of abnormality 
there was very little knowledge of a scientific kind. The 
division into me three fundamental types of to-day, insamty 
(the psychoses), functional disorders (neuroses) and mental 
deficiency, had not yet been made, though a few of the more 
prominent types of insanity had been recognized and 
described. The father of scientific psychiatry was Philippe 
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Pinel, who was appointed to the BicStre in Paris in 1 79a, and 
struck off the chains of its inmates. The current explanation 
of insanity was in terms of demoniacal possession, a condition 
for which the afflicted were regarded as at any rate in part 
responsible, so that treatment in their case consisted, as in 
that of criminals, in scourging and incarceration. Pmel taught 
his contemporaries to look upon insanity as a disease rather 
than as a manifestation of uncanny and diabolical powers 
which afflicted only the wicked. This abolition of the view 
that the psychoses were due to supernatural agency, inacces- 
sible to ordinary human understanding, was an essential 
preliminary to the saentific treatment of insanity j at one step 
It brought the phenomena of insamty within the fields of 
psychology, physiology and medicine. But Pinel did more 
than this, he attempted to bring some kind of order into our 
conceptions of the different kmds of insanity, and thus worked 
out the first systematic classifications, a task in which he was 
followed by ^quiroi, whose writings, which date from 1817 
onwards, provided the real foundation on which the 
psychiatry of the nineteenth century was built Pinel had 
also been mdirecdy concerned with the first attempts at the 
systematic study of mental defiaency, although Itard was 
really the pioneer in this field, Itard was originally con- 
cerned with methods of teaching the deaf, and in 1798 was 
consulted in the case of the “ wUd boy of Aveyron ”, who 
had been found by some hunters when he was about ten 
years old, and who had apparently been leading for some 
years a solitary existence removed from all human society. 
For five years Itard ia^ioured to make a social and educated 
being of this savage foundling. Dommated as he was by 
the associatiomst psychology, according to which expenence 
was the sole factor which needed to be taken into account, 
Itard had confidently anticipated success m this endeavour. 
Pinel, with greater insight, had been more doubtful of the 
outcome, and predicted success only in so far as the boy was 
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free of intrinsic mental defect. As it turned out, Pinel’s 
more modest expectations were nearer the truth In spite 
of Itard’s prolonged efforts, the wild boy never learned to 
play a normal role in avilized society. He was, howeverj 
able to acquire some habits more m keeping with his new 
environment and, although in itself largely unsuccessful, 
Itaid’s work was epoch-making, inasmuch as it constituted 
the first systematic attempt to tram the feeble-minded. 
Largely through the efforts of Itard’s pupil, Sdguin, the work 
was carried on with increasing insight and success In 1828 
a special institute for the education of the mentally defective 
was established in Paris and in 1842 S6guin became its head. 
From that time onward the need of special pedagogic methods 
for this class of persons became widely recognized and special 
schools sprang up m many countries. 

A century ago all these activities lay well aside from the 
traditional path of academic psychology. We have, how- 
ever, all along taken the liberty of supposing our student to 
be gifted with a certain power of special insight for future 
developments. If thus endowed, he might have dimly 
recognized that these events in the field of abnormality wei e 
big with promise for the future. 



PART II 

i8s$-i86o 

CHAPTER I 

THE HUNDRED YEARS — OUR PROGRAMME 

We have now completed the first portion of o«r task. 
Looking through the eyes of our imaginary student we have 
studied in main outline the psychology of a hundred years 
ago We have seen how, in the years immediately pre- 
ceding our chosen date, 1833, ^ whole series of thinkers of 
distinction and originality had consolidated old positions, 
indicated new problems, and hinted at the possibility of novel 
methods and fresh points of view. We have seen, too, how 
links were beginning to be forged between psychology and 
other lines of study, hitherto distinct, how psycholo^sts 
were beginning to realize the intimate connection between 
their own discipline and that of physiology, a connection 
that' mirrors the intimate relationship between mind and 
nervous system 5 how there had been a dawning Insight into 
the possible practical applications of psychology especially 
in the sphere of education, and how a beginning had been 
made in the study of mental disease and of abnormal con- 
ditions of the mind, though the importance of these facts 
had as yet scarcely been grasped by those who might have 
called themselves psychologists A hundred years ago 
psychology was very much alive, there was a large and 
growing body, both of fact and theory, which, as we now 
see, was definitely “ psychological ” But as an independent 

7 « 
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science it had only just come into being} its independence 
was recognized by very few, even of the learned, and by 
them its boundaries and possibilities were ill defined 
Looldng back, however, we can see that it had started. Our 
business now is to follow its course through the intervening 
century, to study its growth and its gradually increasing 
recognition, its widening field and its increasing diversity 
of outlook and of method, until it reaches the stage of 
vigorous, sprawling infancy which seems to be its condition 
as a science at the present day. 

This task itself may be conveniently undertaken in three 
stages — stages which appear to correspond to psychology’s 
own phases of development. The first and shortest stage is 
from 1833 to i860, a period in which the tendencies already 
noted continued to develop, but in which there are no 
startling new departures, no sudden changes of direction, 
no full realization of the potentialities already visible at 
the beginning of our “ hundred years ” 

Two great events mark the inception of the second period} 
the birth of experimental psychology through the work and 
influence of Fechner, an influence which, in its distinctively 
psychological bearings is usually held to date from the publi- 
cation of his Elemmte A&r Psychofhysik in i860, and the 
advent of the evolutionary point of view following the 
appearance of Darwin’s Ofigin of Sfecies in the previous 
year. Together, the experimental and genetic standpoints 
gave a new stimulus and a new direction to the labours 
of psychologists and completed the separation of psychology 
from philosophy that was implicit in the work of so many 
writers of the first half of the nineteenth century. In this 
period, therefore, which lasts till 1900, we see the steady 
progress of the “ new ” experimental psychology, and the 
permeation of psychplpgy Ijy the idea of development— as 
manifested both in the race and in the individual. 

The turn of the ceptury may conveniently be looked upon 
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as the end of this second period and the beginning of the third 
and last. From now onwards we find psychology embarking 
on the process of specialization madental to the growth of 
new schools, each school having its own peculiar methods 
and outlook and ’even to a considerabl extent its own peculiar 
jargon, so that the total picture becomes one of mcreasingly 
violent and bewildering activity} eventually, indeed, there 
are “ psychologies ” rather than “ psychology ”, and students 
begin to complain that what is taught in one centre bears little 
resemblance to that which they have learnt in another. It is 
the period of psycho-analysis, behaviourism and Gestalty 
of mental tests and the psychology of individual diflEerences, 
of “ factors ”, of reflexology, and of the application of psycho- 
logical methods and concepts to the hitherto quite foreign 
fields of industry and commerce. The Great War cuts nght 
across the middle of this period, but, beyond stirring up a 
general mterest in applied ” psychology, seems merely to 
quicken the tempo of development without greatly altering 
its course. It is the period in which we are actually living, 
and which is, therefore, least easy for us to envisage in its 
true perspective. Our understanding of it must necessarily be 
imperfect and confused, not only because of its own inherent 
complexity, but because we see it out of focus. What we see, 
however, is sufficient to show us that psychologists are 
intensely busy on a multitude of new enterprises, how many 
of these enterprises will prove worth while, above all, how 
far they will go towards the construction of an enduring, 
coherent and satisfying scientific structure, it is impossible 
as yet to tell. 

In surveying the first two, at any rate, of these three 
periods, we can, to some extent, avail ourselves of the main 
categories which served us in our review of psychology as it 
would have presented itself to the student of a hundred years 
ago. In th$ first place there is pure psychology, the direct 
descendant of the more philosophically tinged psychology 
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of earlier times. In another category is the study of the 
brain, nervous system and sense organs, in so far as this study, 
falls within the purview of psychology. In between these 
two may appropriately be placed the new psychology of 
experiment when this comes upon the stage Only a few 
indications of it will appear in oui first period, and both in 
this and in the second period, it is a relatively easy matter to 
consider it apart from the continuing stream of the earlier 
psychology based on general observation, casual introspec- 
tion and a priori speculation. In the third period, however, 
the boundary between experimental and ‘‘ systematic ” 
psychology (as the older tradition has sometimes been 
called) soon becomes obscured, and the majority of the 
schools that are such a feature of this period have not only 
their characteristic theories but their characteristic empirical 
procedures. In its early stages experimental psychology 
largely overlaps in subject matter with the physiological 
study of sensation and the sense organs — but from the very 
start, as we shall see, the experimental psychologists had their 
own special interests, viewpoint and method of approach, 
which were different from, and in some ways much wider 
than, those of their physiological colleagues. A hundred years 
ago, indeed during the greater part — ^perhaps the whole — 
of the first of our three periods, it seemed as though most 
of the fresh stimuli to psychological development would 
come from physiologyj it might even appear as though the 
psychologist were destined to become a humble picker-up of 
scraps from the physiologist’s table, and some such anticipa- 
tion was voiced from time to time. The advent of experi- 
mental psychology prevented any such development, and 
indeed made the “ new ” psychologist (as he later on came 
to be called) to some extent an invader of the physiologist’s 
domain j for there i$ no doubt that, with his deeper interest 
in the sense orgahs as the very instruments of knowledge, 
the providers of the matenal of the mind (as the sensations 
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were regarded by many), he carried on the study of these 
organs with greater pertinacity and ingenuity than the 
physiologist would have done, if left to his own interests 
and devices. In the fourth place comes the category of 
abnormal psychology At the beginning of our first period 
this branch of our subject was, as we have seen, at a low ebb 
After a good beginning in the hands of Pmel and Esquirol, 
the imfortunate attitude of the mesmerists and of their 
opponents had brought the whole matter into disrepute m 
saentific circles. Soon, however, fresh champions of mes- 
merism were to arise, this time of a scientific calibre to compel 
respect j while the uses to which the mesmeric trance was 
put made it inevitable that some serious attention should be 
paid to it by doctors and psychologists. A little later came 
a whole series of brilliant workers w'ho linked up hypnotism 
(as It now was called) with the general study of mental 
disease, while eventually (especially in the hands of the 
psycho-analysts) the findings of psycho-pathology poured 
over, m a copious flow, into the field of normal psychology, 
so that what had started as a modest method for the treat- 
ment of certain forms of nervous disease became a powerful 
mstrument apparently capable of throwing a strong (and' 
often disconcerting) light upon the obscurer workings of the 
human mind in all or any of its manifestations. At the end 
of our last period, therefore, the boundary between abnormal 
and pure (normal) psychology is in turn becoming blurred 
— a reminder of the fact that all our categories and classifi- 
cations are in the last resort mere arbitrary matters of con- 
venience, and may at any moment require revision in the 
bght of new developments. 



CHAPTER II 


SYSTEMATIC PSYCHOLOGY — ^J, 3. MILL, BAIN, LOTZL 

Turning now definitely to the first of our thiee periods, we 
find that “ pure ” psychology during this period is dominated 
by a few principal figures, notably J. S. Mill, Bam and Lotze, 
If we were to insist on a stiictly chronological account, we 
should have to include Herbert Spencer also; for the first 
edition of his Princi'ples of Psychology appeared in 1855. 
But m spirit he belongs distinctly to our second penod, for 
his whole outlook is in its very essence evolutionary, and 
indeed he became an influential figuie in psychology only 
after the publication of the second and revised edition of his 
Principles (now incorporated as an integral part of his 
Synthetic Philosophy) in the early seventies. John 
Stuart Mill’s work also falls partly in our fii st and partly in 
our second period, his chief contributions to psychology being 
found in his Logic^ published in 1 843 and in the Exarmnation 
of Sir William Hamilton^ Philosophy published in 1865. 
In spirit, however, he belongs to the first period rather than 
the second, His most influential addition to psychological 
theory was, morepver, beyond all doubt, his doctnne of 
“ mental chemistry enunciated in the earlier work. 

In cdnformity with his freer, tenderer and less pedantic 
nature, he set about, in this doctnne, to diminish the 
rigours of the uncompromising associationism of his father. 
For the rigid mechanical scheme of interaction between 
unitary ideas, in terms of which James Mill had described 
the working of the mind, J, S, Mill substituted a chemical ” 
conception, according to which complex thoughts and feelings 
were indeed generated by, but not in all case^ merely com- 

j6 
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posed of, simpler elements. In his own words . “ the effect 
of concurring causes is not always precisely the sum of the 
effects of those causes when separate, not even always an 
effect of the same bnd with them .... The laws of the 
phenomena of the mmd are sometimes analogous to mechani- 
cal, but sometimes also to chemical laws. When many 
impressions or ideas are operating in the mind together, there 
sometimes takes place a process of the same kind to chemical 
coiTjbmation. When impressions have been so often experi- 
enced in conjunction, that each of them calls up readily and 
instantaneously the ideas of the whole group, those ideas 
sometimes melt and coalesce into one another, and appear 
not several ideas but one . . . The Complex Idea, formed 
by the blending together of several simple ones, should, when 
it really appears simple (that is when the separate elements 
are not consciously distinguished in it) be said to result from 
or be generated by the smipler ideas, not to consist of them 
This whole doctrine leaii to an attitude of lesser dogmatism 
and cocksureness, a lesser confidence in the sufficiency of 
association as an all explanatory principle. To James Mill 
everything was supremely simple, once you were m pos- 
session of the master keyj his son, however, reali-zed that 
the operation of this key was not always easy and straight- 
forward j he even suspected there might be locks it would 
not fit at all. Thus in Ins Logic J S. Mill expresses a doubt 
as to whether even mental chemistry can adequately account 
for the generation of beliefs a mental state which he clearly 
sees to imply something more than mere inseparable associa- 
tion, and which he seeks to explam rather by “ the power 
which an idea had obtained over the will by association 
Here we see the beginning of that realization of the 
importance of conation, which was one of the chief rocks on 
which assoaatiomsm was ultimately wrecked. Another 
adumbration of more modern psychology is to be found in 
his recognition of variations in clearness of mental content. 
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a matter which was, of course, given full weight m Herbart’s 
doctrine of apperception, but which had played but a small 
part in the doctrines of the associationists. 

On the positive side, J S Mill emphasized the importance 
of attention m connection both with feeling and with will , but 
he endeavours to look upon attention as itself dependent on 
the laws of association. He does not see, as others later on 
began to see, that attention is itself a manifestation of conation, 
a selective flower dependent on our reflexes, wishes and 
interests, that introduces a new, complicating (and, at first 
sight, arbitrary) factor into the relatively simple scheme of 
the association psychology. On the negative side, the 
passage we have quoted implies, even though it does not 
dearly express, another doctnne — that of ohlivisc&nce^ 
accordmg to which “ when a number of ideas suggest one 
another by association with such certainty and rapidity as 
to coalesce together in a group, all those members of a 
group which remain long without being especially attended 
to, have a tendency to drop out of consciousness ”. They 
may even disappear from consciousness as completely as 
if they had never formed part of the series The way 
is here prepared for the problem of the unconscious and of 
the “ psycho-physical dispositions ” of a later date. Finally, 
Mill’s lesser confidence in a priori principles shows itself in 
his insistence on the necessity of actual empirical study of 
the process of association. He here anticipates by several 
decades the experimental investigations into memory and 
association, mvestigations which he did not live to see, for 
he died in 1873, six years before the founding of the first 
psychological laboratory, and twelve years before the 
appearance of Ebbinghaus’s epoch-making study Ubei 
das GedUchtiHs. 

Apart from these irmovations (innovations which weie 
perhaps of greater import than he himself even realized). 
Mill added little to the general associationist tradition. He 
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was not satisfied with the laws of contiguity and similarity, 
still less with either one of these alone In 1843 he added 
a law of “ intensity ” and m 1865 he spoke of “ frequency ” 
and “ inseparability ” But he did not clearly and con- 
sistently distinguish between primary or qualitative laws 
and secondary or quantitative laws, and his treatment of 
this part of his subject is less thoroughgoing, less influential, 
and above all far less modern in spirit, than had been that 
of Thomas Brown. By nature J. S. Mill was a brilliant and 
gemal rather than a ruthless or consistent thinker. He saw 
the deficiencies of associationism as expounded by his father, 
but he did not dare to follow up his own revolutionary 
thoughts to the extent of abandomng or radically recon- 
structing the old doctrme, where such a course seemed 
indicated by his own discoveries. 

If J S. Mill sometimes lacked courage and consistency 
as a thinker ‘^though he was one of the most influential 
writers upon logic, he is one of the easiest to convict of 
logical fallacy), Alexander Bain on his part, though dogged 
and persistent, lacked originality. He owes his place in 
history to his power of laborious collation and classification 
of data and systematic exposition of results rather than to 
any striking ability either to discover facts or to interpret 
them. And yet Bain must for ever remain a figure of 
significance, for he was in a certain sense the first psycholo- 
gist — the first, that is, to make psychology his life work, the 
first for whom the study of the mind appeared as a task 
worthy, in itself and for its own sake, of a man’s best efforts. 1 
Hitherto psychology had been carried on by philosophers, 
physiologists, physiaans and others, as a subject which they 
had come across, as it were, inddentally in the course of 
their main preoccupations. To Bain an understanding of 
the human mind was itself the end, not merely a branch of 
knowledge which had to be acquired or dealt with on the 
way to, or in connection with, some other undertaking. It 
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is true, of course, that Bam was no professional teacher of 
psychology} he was merely Professor of Logic at Aberdeen. 
Even this chair was obtained by him only after much waiting 
and many fruitless applications for other posts — disappoint- 
ments for which his liberalism and the fact that he was not 
a communicant of the Church are supposed to be responsible. 
Furthermore, he was not appointed until after his chief books 
were written. But so new a discipline as psychology, which 
was by tradition an accessory to other studies rather than 
a “subject” in itself, could in i860 (the date of Bain’s 
appointment) scarcely expect to enjoy the luxury of a teacher 
for itself. And In this respect Bain suffered no greater 
hardship than many psychologists of later date, for well into 
the twentieth century, and even at the present day, Uni- 
versity teachers, whose main works and interests, like those 
of Bain, are psychological, are to be found occupying posts 
dedicated to Philosophy, Logic, Education or some other 
subject of more andent tradition or (supposedly at any rate) 
more urgent practical importance. 

Bain is of significance not only because he was the 
first man to make psychology the major interest of his 
life, but also because he was the author of the first 
textbook of psychology written in the modern manner — 
a textbook to which (so far as other literary occupations 
would allow him) he devoted some ten years gf his 
life and which appeared in two parts, The Senses and the 
Intellect in 1855 and the Etnotions and the Will in 1859. 
Though the former work caused its publisher some worry 
by the slowness of its sale at first, both were eventually very 
successful, were revised and re-edited on several occasions 
and remained the standard British texts until superseded by 
the works of Sully and Stout at the end of the nineteenth cen- 
tury. Bain, m fact, really determined the form in which the 
majority of general treatises, up to and including veiy recent 
years, were to be written. Thus Bain’s boob seem but little 
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antiquated even to the modern student. And indeed they 
stand, as Boring so well puts it, “ at a comer of the develop- 
ment of psychology, with philosophical psychology stretching 
out behind and experimental physiological psychology lying 
ahead m a new direction. The psychologist of the twentieth 
century can read much of Bam with hearty approval; perhaps 
John Locke could have done the same”. 

The essential feature of Bain’s two textbooks can be 
indicated m relatively few words. In the first place Bain 
recognized the importance for psychology of the study of 
the brain, the nervous system and the sense organs. Hence 
a considerable part of his introductory section is physiological 
m tone. The physiology, moreover, is not general but 
specific, he is concerned, not so much with the nervous 
system as the general “ substrate ” of mental life, but rather 
With the structure and function of the particular parts of the 
brain, of the sensory and motor nerves, the sense organs, the 
reflex arcs, the muscles. From Bain’s standpoint it seemed 
very clear that the psychologist of the future was to be more 
of a physiologist than a philosopher. 

In the second place Bain adopted the view that mental 
events and the brain processes that correspond to them are 
two parallel senes; there is no interaction of the one with 
the other, but the double series of events can be studied in 
either aspect He thus made popular the doctrine of “ psycho- 
physical parallelism ”, which, in one form or another, explicit 
qr implied, has dominated the majority of textbooks ever 
since. He was, it would seem, driven to this position by 
the law of the conservation of (physical) energy, which was 
being much discussed at the bme he wrote. Any inter- 
action between mind and body would break the continuity 
of the physical system and therefore constitute an exception 
to the law, such interaction, therefore, could not be admitted. 
The same arguments have weighed largely with all subse- 
quent upholders of the parallelist theory. 

F 
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In the third place Bain’s psychology was associationist, 
tempered by the admission of mental activity and spontaneity. 
He adopted the two mam laws of contiguity and similarity, 
but stressed conation more than any previous associationist 
had done. In particular he dwelt in detail on the instincts, 
which, as a result of his treatment, held an undisputed place 
in the inventory of the human mind, until challenged by the 
American champions of reflexology in quite recent years. In 
his insistence on conation Bain laid great stress on movement. 
Movement gives rise to sensation and this explains the pheno- 
menological aspect of the will. It is generally considered, how- 
ever, that Bain hedged on the problem of the freedom of the 
will, He pointed out that under the influence of the instincts 
the nervous system is capable of spontaneous action — action 
which, therefore, seemed compatible with “ freedom ”, On 
the other hand, this spontaneous action still takes place within 
the closed causal system of the physical universe and “ free- 
dom ” can therefore at best apply only to the psychic side of 
the parallel series, and even here is apparently in the last 
resort reducible to the sensations of “ innervation ” that, he 
thought, accompany actual, intended, or contemplated move- 
naent. Perhaps, as has been suggested, Bain, with his 
painful experience of odium theologicumy was willing to leave 
a little ambiguity in the term “ spontaneous action ”, a term 
which Darwin complained that he coul,d never understand. 

Though, like J. S. Mill, Bain had emancipated himself 
from the crasser over-simpliflcations of the associationists, 
their tradition still sometimes drags heavily at his feet and 
compels him to perform toitrs do jorca which have exposed 
him to the ridicule of later writers Thus, writing some 
thirty years after the appearance of The Emotions and the 
Willy William James pours scorn upon the “ silliness ” of 
the attempt to derive sociability and parental love from the 
pleasures of touch. In Bain’s view “ touch is both the alpha 
and omega of affection ”, and he thought that, to account for 
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the satisfaction we feel in ‘‘the companionship of other 
sentient creatures, over and above the help afforded by 
them m obtaining the necessaries of life”, we need posit 
nothing but “ the primary and independent pleasure of 
the animal embrace ” James pertinently asks “ why 
a satin cushion kept at about 98° F, would not on the 
whole give us the pleasure in question more cheaply than 
our babies do ” ; and most modern psychologists would call 
in the more complicated apparatus of instinct and sentiment 
before they would attempt to give an answer. Bam, m fact, 
we should now be inclined to think, was grossly over-esti- 
mating the power of association and under-estimating that 
of instinct. Nevertheless, as is shown by Freud’s theory 
of the “ component instincts,” many of them related to 
speaally sensitive zones of the body, and Watson’s study of 
the “ love ” reactions of very young children, there may have 
been an important element of truth m Bain’s contention, 
clumsy and strained as it appears. 

Determining, as he did, to such a large extent the form 
m which modern psychological doctrine should be cast, our 
debt to Bam is greater than we sometimes realize. James 
himself, indeed, was indebted to Bain for the point of view 
so eloquently expressed in his famous section on habit (the 
finest piece of sermonizing to be found in psychological 
literature), for Bain stressed habit as it had never been 
stressed before} while Thorndike and others owe to Bain the 
first clear formulation of what later became known as the 
“ law of effect ” (the “ stamping in ” of movements under the 
influence of pleasure)} though in both these cases Bain himself 
borrowed something from the work of Spencer. 

Though Bain was not a great thinker, m the sense of being 
either brilliant or profound, he yet performed a very valuable 
task. He gathered up the new tendenaes that were develop- 
ing, related them to what had long been known, knit them 
into a whole, explained this whole in an attractive fashion, 
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thereby creating general interest m Jt, and thus started 
modern psychology fairly on its way. Except among a few 
philosophers with speaal prejudices of then own, there was 
from his time onwards a general recognition of the fact that 
psychology was an independent branch of knowledge, with 
oudook, methods, pioblems all distinctively its own. His 
achievement shows how great may be the value of a quiet, 
persevering mind, which devotes itself to the task of collation 
and of synthesis in a critical early stage of the career of a 
new science, 

Hermann Lotze cannot be said to be a psychologist m the 
sense that Bain was one. But he was, to a rather unique 
extent, both physiologist and philosopher, with psychology 
emergmg as an important side issue from his major lines of 
interest. In 1844 Lotze, at the early age of twenty, suc- 
ceeded to the chair of philosophy at Gbttingen, left vacant 
by the death of Herbart. This chair has been a famous one, 
for l/itze in his turn was succeeded in 188 1 by G. E, MUller, 
who held it unbl 19Z1. Lotze was a prolific writer in the 
field of philosophy, psychology, physiology and logic. He 
never himself published a general textbook of psychology 
systematically covering the whole field, as Bain did, but he 
lectured on the subject for thirty-seven years, and immedi- 
ately after his death his lecture notes were published and even 
translated into English. His most influential work on 
psychology was, however, his Medicinische Psychologte, pub- 
lished in 18^2. In this book he stressed the view, as Bain 
did three years later, th^t the mind and the nervous system 
must be studied in relation to one another. At the same 
time he held that physiology could never afford an explana- 
tion of mind — a position which, as Murphy remarks, seems 
a commonplace to us to-day, but which was perhaps a wise 
admonishment at a time when the rapid growth of new know- 
ledge on the physiological side was beginning to prove a 
little intoxicating to the materialistically minded. To Lotze 
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also belongs the credit of being among the first to realize the 
importance for human psychology of a study of the animal 
mind and of abnormal conditions, though his actual additions 
to our knowledge under these headings are of no very great 
significance. 

His most famous single contribution to psychology was 
in the field of space perception, where he developed his 
theory of “ local signs Since the time of Berkeley and 
before, there had been much discussion as to how far our 
perception of space is an imanalysable capacity or function 
of the mind (as, for instance, Kant had thought), or how far 
it can be analysed into simpler non-spatial elements, from 
which space perception is generated or built upj a discussion 
which, in some form or other, has been continued tiU our 
day. Although he held that we are endowed from the 
beginmng with some capacity for apprehending the external 
world in terms of space, Lotze believed that our fully 
developed space perception is built up by a process of associa- 
tion from sensory clues, themselves of a non-spatial kind. 
In the case of vision, these clues were, he thought, to be 
found in the reflex tendency of the eye to move in such a way 
that the image of any object that interests us at the moment 
IS brought into the point of clearest vision at the fovea. For 
every point on the retina this movement is a different one, 
hence we have an orderly and graded series of musculo sen- 
sations capable of being worked up into the orderly continuum 
that is space as we “ perceive ” it. In the case of tactual 
space the “ local signs ” are provided by the peculiarities of 
touch on different parts of the skin. These peculiarities are 
dependent on the varying structure of the exterior of the 
body* some parts, lying above bony structures, are hard} 
others are soft. Tension and curvature, too, vary, at different 
points. Each stimulus, therefore, produces a different 
sensory effect according to the point at which it impinges on 
the skin. Furthermore, in movement of an object over the 
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surface of the body, the successive local signs come to indicate 
adjacent regions, so that here also a continuum iS formed; 
which in course of time becomes linked up with the spatial 
continuum of vision. Both in the spatial and the visual 
sphere, actual movement eventually becomes unnecessary, 
the tendency to movement, even though unconscious, being 
sufficient for the purpose. Lotze thus came up against the 
necessity of positing unconscious mental processes; and sub- 
sfequent research in the sphere of space perception has only 
served to increase the apparent inevitability of his assumption. 
Our fau'ly exact knowledge, under normal circumstances, of 
the relative positions of our trunk and limbs — a knowledge 
which enables us, for instance, to place our finger, even 
when blindfold, unhesitatingly upon a small point of the 
skin that has just been stimulated — ^really seems to be derived 
from a great number of sensory impressions from the 
skin and joints and muscles, impressions which are marvel- 
lously co-ordinated so as to permit of the desired move- 
ment, but co-ordinated in such a way that their integration 
seems to take place almost entirely below the threshold of 
consciousness. 

Apart from this, however, Lotze’s spatial theories have 
in later years been generally looked upon as ingenious rather 
than convincmg. There are many points ppon which they 
do not provide an altogether satisfying answer. Thus, to 
the objection that, owing to the bilateral symmetiy of the 
body, corresponding spots on the right and left halves should 
often be confused, Lotze could only reply that the body is 
not perfectly symmetrical and the corresponding spots are in 
consequence never exactly alike m structure or in “ feel 
Perhaps in this, as in other matters, Lotze's achievement lay 
in stimulating interest in problems, rather than in finding 
their solutions. Coming at the time they did, his writings 
undoubtedly exerdaed considerable influence on the course 
of psychological thought. Even more so, perhaps, his 
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lectures and peisonal teaching. Among later psychologists, 
three of note — ^Brentano, Stumpf and G E MUllcr — were 
Lotze’s pupils, and the two latter dedicated books to him. 
In the near future many books were to appear from the stand- 
point of “ physiological ” psychology. Lotze^s Medfcinsche 
Psychologte was the prototype of these, although more meta- 
physically oriented than the majority of its successors, it was 
this book that set the fashion for systematic treatment of the 
detailed and intimate relationship between the mind and 
nervous system. 



CHAPTER III 


PHVSIOLOOICAL PSYCHOLOGY — J. MilLLER, HELMHOLTZ^ 
WEBER, FECHNER 

Turning bow to our second heading of the anatomy and 
physiology of the nervous system, we find that, m the period 
1833-1860, progress lay chiefly in the direction of a better 
understanding of the detailed structure and function of 
individual nervous units rather than in fresh discoveries con- 
cerning localization of function in the brain We have seen 
how, just at the beginning of this period, improvements in 
the microscope led to a clear differentiation between cells and 
fibres and a realization of the fact that the grey matter of 
the brain was composed largely of cells, Histological work 
of this kind was carried on vigorously throughout the period, 
stimulated from time to time by the discovery of fresh 
methods of making microscopical preparations. In this way 
the details of cell structure gradually became clear. Mean- 
while, physiological research was throwing light upon the 
functional relations of the different parts of a nerve. In 1 839 
Nasse found that if a nerve trunk is severed in the' middle of 
its course, the peripheral end degenerates, while the central 
end does not. Thirteen years later, in i85i,Waller interpreted 
this fact to mean that every fibre was connected with a nerve 
cell and that the cell has some sort of trophic function. 
Waller also showed that the so-called ** secondary degenera- 
tion ” of the peripheral end of the severed nerve could be 
used as a very valuable clue whereby to trace the course of the 
nerve, by following the line of degeneration, wherever it 
might lead. In this way it became possible to plot the course 
of nerve, with an ease and accuracy hitherto impossible, 

S8 



PHYStOLOOICAL PSYCHOLOOY 


89 

By far the most spectacular discovery within the field of 
nerve physiology was, however, the measurement of the speed 
of the nervous impulse by Helmholtz m 1850. Hitherto 
estimates of this veloaty had differed widely, but had for 
the most part agreed that it was very high. In Midler’s 
Textbook we even find one estimate, according to which it 
was eleven million miles a second, or nearly sixty times the 
velocity of light I Figures of this order were arrived at by 
assuming that the rate of flow for “ animal spirits ” in the 
nerves and for blood m the arteries would be the same for 
vessels of the same size and would vary inversely with the 
diameter of the vessel, a good example of the danger of 
calculation by analogy, for of course nothing was known 
concerning the nature of the assumed animal spirits. 
Muller himself was duly cautious of all such estimates and 
indeed suspected that accurate knowledge on this subject 
woidd for ever be beyond our reach. “ We shall probably ”, 
he wrote, “ never attain the power of measuring the veloaty 
of nervous action, for we have not the opportunity of com- 
paring its propagation through immense space, as we have 
in the case of light And yet a few years later the task had 
been accomplished by one of his own former pupils. Helm- 
holtz’s procedure was in reality very simple and straight- 
forward, though it 13 one that would scarcely occur to 
anybody obsessed by the prevalent idea that the speed was 
enormously great, for Helmholtz’s methods would have been 
inadequate, had the current estimates been true. He had 
recently invented the graphic method of recording muscular 
contractions on a revolving drum. The only further step was 
to take a muscle with it? motor nerve attached — a “ nerve- 
muscle preparation ” — and measure the delay of the muscle 
twitch for different lengths of the nerve, the time being 
recorded by the traces made by a tuning fork upon the drum. 

The nerve-muscle preparation used in this case was 
provided by the frog, but for his work on sensory nerves 
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Helmholtz lesorted to the human subject, and at the same 
time introduced a method that was to become famous in psy- 
chology — the reaction experiment. This, as is pretty genei ally 
known, was a contribution to psychology from astionomy. 
In 17^ Maskelyne, the then Astronomer Royal at Green- 
wich, dismissed his assistant Kinnebrook because the latter 
appeared to be inaccurate in his observation of stellai transits. 
Some seventeen years later it occurred to Bessel, an 
astronomer at Kbnigsberg, that the difference between the 
observations of Maskelyne and Kinnebrook might be due to 
personal factors. He compared his own observations with 
those of fellow astronomers, and showed that individual 
differences in the speed of reaction indeed existed. This 
work led, later on, to two definite lines of research in the 
young science of experimental psychology (1) the so- 
called “ complication ” experiment, m which an endeavour 
was made to say with which particular item in a series of 
auditory impressions a particular visual impression had 
synchronized, or vice versa} this being an experimental 
reproduction of the conditions involved in observing a Stellar 
transit with the method then employed j (2) the reaction 
experiment, in which a particular voluntary movement is 
carried out as soon as possible after the perception of a par- 
ticular pre-arranged stimulus. In 1850 early experiments 
along these lines, still chiefly conducted by astronomers, were 
sufficiently known to Helmholtz to suggest their application 
to his own problem of determming the speed of transmission 
in the sensory nerves. Helmholtz stimulated a man on the 
toe and on the thigh, and noted the difference in the time 
between stimulation and response by the hand in the two cases. 

By these methods he found that the speed of transmission 
along the motor nerve of the frog was about ninety feet per 
second and for the sensory nerves of the man something 
between fifty and one-hundred feet per second; far from 
travelling quicker than light, the nervous impulse appeared 
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to be slower even than sound. It was shown by this dis- 
covery that man’s body does not instantly obey his mind 
Thought and movement follow one another at an appreciable 
mterval, instead of being practically simultaneous as had 
previously been thought. Once this was realized, there was 
opened up a whole series of chronometnc problems which 
eventually kept the expenmenters busy for several decades 
— ^problems concerning individual differences (which had 
been the onginal point of departure), concerning the relative 
delays caused m different parts of the senson-motor apparatus 
(sense-organ, sensory nerve, brain, motor nerve, muscle), 
or concerning the effect of different kinds and different 
intensities of stimuli, Helmholtz’s discovery also had an 
effect of a more general order in emphasizing the distinction 
between mind and body The conscious personality could no 
longer, by any stretch of imagination, be regarded as a matter 
of the entire organism , but became, even more dehnitely than 
before, correlated with the brain; whde the functions of the 
nerves as conductors, linking the various parts of the body 
together, became all the more arresting. Now that it was 
known that they required a measurable period in which to 
perform the process of bnnging one part of the periphery of 
the body into communication with another part or with the 
brain, interest was naturally stimulated as regards the nature 
of the nervous impulse, the speed of which was known. 

Immediately after this striking discovery, Helmholtz 
began to turn his attention to sensation and sense-physiology, 
especially to vision In 1S51 he invented the ophthalmo- 
scope, which permitted the observer to look directly into the 
eye. At about the same time he took over and amplified 
Young’s tri-colour theory of vision, soon to be known as the 
Young-Helmholtz theory, and embarked on the task of 
writing a textbook on insion, which eventually appeared as 
the Handbuch der Phystologischen Optik, the greatest classic 
in the whole domain of sense perception. This work gave 
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full scope to Helmholtz’s thieefold gifts as physicist, 
physiologist and psychologist. The book was published 
in. three parts, appearing in 1856, i860 and 1866 respec- 
tively, Both chronologically and scientifically it belongs 
to the second of our three periods rather than the first) 
for it, together with an almost equally important text- 
book on hearing, Dte Lehre von den Tonempjindungen^ 
published in 1863, constftutes by general admission one 
of the great influences in the development of the “ new ” 
experimental method in psychology. More detdiled 
consideration of Helmholtz’s contributions to the study 
of sensation can therefore quite properly be deferred 
till we deal with this second period. One small matter, how- 
ever, may be noticed here His public adoption of Young’s 
theory of vision dates from 1852, and in the coui-se of his 
treatment of the subject Helmholtz made an extension of 
Mliiler’s doctrine of specific energies, by applying the 
principle to differences of quality within a single sense 
department. In the present case three distinct sets of 
nervous fibres were postulated, the stimulation of which 
caused the sensations of red, green and violet respectively. 
Through his great influence, this extension of the original 
doctnne has become askiciated with the name of Helmholtz. 
The credit for the first general statements of the extension 
belongs, however, to Natanson and Volkmann, who came 
forward in 1844 with the view that the doctrine logically 
implies that there must be separate nerves not only for 
every main modality of sense but also for every elementary 
quality that can be distinguished within each modality. Thus, 
they argued, the nerves of touch must be distinct from those 
of temperature, while the sensation of blue must involve 
different nerves from those involved in yellow, the sensation 
of s^eet different nerves from those involved in sour or bitter. 

The most important work of all, however, from the point 
of view of its influence on the futpre development of 



PHYSIOLOGICAL PSYCHOLOGY 93 

psychology, was that earned out by E, H. Weber in the 
sphere of touch. We have already noted his early work, 
the De TaefUy published in 1834, which contained the 
observations on the muscle sense which paved the way, m 
Fechner^s hands, for the formulation of Weber’s law. 
Twelve years later, in 1846, appeared another book, Der 
Tastsitm und das Gemeingefuhly which contained a more 
detailed and extended study of this and othei matters. 
According to Weber, touch (Tastsmn) is found on the skin 
only, while common sensibility (GetnemgeftM) is found 
both on the skin and in other (internal) regions of the bodyj 
for Weber recognized that, not only the surface, but also 
much of the inside of the body, was supplied with sensory 
nerves. Common sensibility included pain and sensations 
from the muscles (indeed, he considered the two to be allied, 
since strong muscular contractions, as in ci-amp or childbirth, 
can be intensely painful), while touch itself included sensa- 
tions of pressure, temperature and locality. Weber recog- 
nized that the sense of locality ( Ortssinn ) was different and 
less elementary than the sense of pressure and that it 
depended to some extent on the activity of the mind. But 
he was evidently unwilling to embark on any full descrip- 
tion of the “ higher ” functions, so that his views on this 
point were never quite fully developed He was, however, 
much interested in temperature, and made many onginal 
observations in this field. He regarded heat and cold as 
opposite extremes within a single sense series, analogous to 
white and black in the field of vision. In this respect he 
differed from Charles Bell before him and from the great 
majority of writers after him. He noted that the apparent 
temperature of an object depends upon the area of the ^kin 
that 18 stimulated (we can comfoi tably immerse the tip of a 
finger into water of a temperature that would be intolerable 
in a hot bath), and that the apparent weight of an object 
depends upon its temperature (one thaler just removed 
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from cold water and placed upon the forehead felt heavier 
than two thalers just removed from hot water). In the 
course of his observations he also came across the phenomena 
of temperature contrast, as manifested for instance in the 
famous expenment in which both hands ai e placed in a bowl 
of luke-warm water after one has been m very hot and 
the other in very cold water. This led him to a theory of 
temperature, according to which the sensations of cold and 
heat correspond to a changing temperature of the skin in the 
direction of falling or of rising respectively, a theory which 
in later times has usually been abandoned, because of its 
inability to account for the fact that at the more extreme 
temperatures cold or warmth may be experienced for many 
hours on end (“ adaptation ” being only possible, it would ap- 
pear, to a middle range of temperatures). As regards pressure, 
Weber continued the kind of experiment already reported 
in his earlier book, and made a detailed study of the various 
degrees of sensitivity that distinguish different parts of 
the body, Moreover he extended his work upon the 
ability to discriminate small differences to the fields of 
hearing and of vision. In the former he studied the dis- 
crimination of pitch, while m thb latter he endeavoured, for 
instance, to discover the smallest arc that would permit the 
discrimination of two lines or the smallest difference that 
would enable one line to be seen ^ longer than another. He 
thus inaugurated the study of thresholds, which has since 
played such a great part in experimental psychology. In 
general, he corroborated his earlier findings to the effect that 
the increase of stimulus necessary to be perceived as such 
was not an absolute amount but was proportionate to the 
intensity of the original stimulus — the actual proportion 
varying from one sense department to another. He thus 
collected the material for the enunciation of Weber’s “ law 
when Fechner turned to the same problem a few years later. 

One particular experiment of Weber’s was destined to 
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exdte a quite especial interest; this was his compass test^’, 
an attempt to find out how great must be the distance between 
two simultaneous touches on the skin in order that they may 
be just perceived as two. It soon appeared that this two- 
point threshold vaned immensely m different regions of the 
body, the tips of the fingers, for instance, being more than 
thirty times as discriminative as the upper arm. In inter- 
preting these results Weber thought that there must be at 
least one unstimulated nerve fibre between the two 
stimulated points before they could be perceived as two — 
the compass test serving, therefore, as a convenient means of 
studying the richness of the nerve supply in various parts of 
the tody. This explanation was held to be a likely one until, 
some forty years later, the work of Blix, Donaldson and 
Goldscheider showed that there were many touch spots ” 
even within an area in which the two points appeared as 
single. Apart from this, however, it gradually b^me only 
too painfully clear that the threshold varied greatly according 
to conditions of training, attention and fatigue. The experi- 
ment in question is indeed an extremely diflicult and trying 
one to carry out successfully, as generations of students m 
experimental psychology have since discovered to their cost. 
But, perhaps just because of its difficulties, the experiment 
has always exercised a fascmatlon, and the little instrument 
required for it, later dignified with the impressive title of 
“ sesthesiometer ”, has in the last eighty years been applied 
to the todies of innumerable individuals of all races and all 
ages. Indeed' the mdividual differences m the results 
eventually proved to be among the most interesting features 
of the experiment; for on the whole it is now possible to 
generalize and say that savages have a lower threshold (i.e. 
Can perceive two points as such at a smaller distance apart) 
than the civilized, while the same is true of women as com- 
pared with men and children as compared with adults. The 
Variations that depend upon the condition of the subject have 
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also proved a fertile field, and the threshold has even been 
used as a measure of fatigue, though here the results have 
proved less regular and less easy to interpret. 

All such developments, however, were probably very far 
from Weber’s thoughts as he carried out his ptoneenng 
observations. He could not foretell the use to which his 
methods would be put, noi realize that he was building the 
foundations of a new branch of science. Nevertheless, we 
ought perhaps to look upon Weber’s patient and persevering 
observations as the true beginning of experimental* psy- 
chology. With Fechner this new disapline became self- 
conscious, and with Wundt it began to claim a place 
(though, inevitably, still a humble one) among its sister 
sciences. But with Weber it may be truly said to have begun, 
even although its creator was not aware of the significance 
of his achievement. 

While Weber was working, Fechner was all the time a 
n?ar neighbour (and for the most part a colleague) in the 
town and University of Leipzig. The two men actually 
arrived there in the same year, 1817, Weber as Dozent 
(to become Professor of Anatomy a year later), Fechner as 
a student of mediane. In his long life (1801-1887) 
Fechner contributed to many fields of knowledge, being in 
turn physiolopst, physiast, philosopher, psycho-physicist 
and aesthetician. In 1834 he was appointed Professor of 
Physics, a post which he held till 1839. Throughout this 
early period, he was busy writing and translating works on 
physical science, having won his spurs by a paper of 
generally recognized importance on Ohm’s law in 1831. In 
1839 he suffered from what' we should now call a “ severe 
nervous breakdown ”, aggravated by eye trouble brought on 
by staring at the sun m order to study after-images (his 
first essay in the sphere of psycho-physics). This was a 
^‘crisis” in his life, and after several years of illness he 
turned to philosophy. 
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Philosophically, Fechner was an impassioned monist. 
But his monism was itself the outcome of an attempt to 
solve the problem of a double allegiance— one to the 
methods of materialistic science in which he had become 
an adept, the " other to the philosophy of idealism, 
which in turn was based on an overwhelming conviction of 
the importance of the human mmd and indeed of con- 
sciousness generally * In his earlier years he had been the 
author of a number of satirical writings m which he expressed 
his*aversion to a one-sidedly materialistic viewpoint These 
writings,, which appeared under the nom de flume of Dr, 
Mises, included a Proof that the M.an is made of Iodine and 
a Comfarative Anatomy of the Angels. In his philosophical 
period, and indeed throughout his subsequent life, he was 
constantly grappling with the task of showing that matter 
should be looked at m the light of consciousness, rather 
than consaousncss in the light of matter — in advocating 
the “ Day Viewpoint ”, as he called it, in opposition to the 
‘‘ Night Viewpoint ” of materialism. But, since the existence 
of matter and the vahdity of material science could not be 
denied, the only solution was to regard the two elements 
— ^matter and consciousness — as one. It became the work 
of his life to collate the two worlds and to discover the laws 
of their inter-connection. If men and ammals had con- 

*In an intcreetinp piycho-anilytic itudy of Fochner’s life, Imre Hermann {Imago, 
19^5, pr37J) bnngi forward much evidence to auggeit that Fechner'a longillncM 
wiB to a great extent determined by on tinconsaou® deiire to produce a child Thia 
deilre wdi it6elf connected with the fact that Fechner^i father died a^few days after 
the birth of hw last child, birth thui becoming auociated in the young Fechner^s 
mind with the death of the father and all the ambivaleiit feehngt naturally called up 
by thu event j th 6 dedre being al» intenaifled by the fact that Pechncr'i own marriage 
was childless* His iUnesi was initiated by a long penod of staring at the tun (father 
symbol) j the lUneii itself (during which he could hve only in a much darkened 
rhom) was a symbol of prenatal life, followed by an eventual rebirth (return to health). 
The same tendencies, Hermann argues* are shown m hia work In hu peycho'* 
phytid for instance, streia it constantly laid on th^ iftcrmtnt of stimulus and sensation 
OsTOWtht children) and on the threshold (birth) \ while his general desire to attribute 
me ahd copscioutness to everything appears, from his own writings, to be derived 
from mter^it m the embryo In Nannat for initance, the mental life of plants it 
compared to that of the foetus, 

G 
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edoustiess, why not the plants (in 1 848 he published Nanna, 
Oder das Seelenleben der Pfianxen), why not indeed the 
earth itself and the other heavenly bodies ? Men and 
animals are bound up with the earth, and the earth-soul may 
be related to the individual souls of men and anunals, as the 
earth-body is to their bodies. The earth, “ our mother ”, 
IS a being like ourselves, but far more perfect. In the last 
resort, too, all souls are part of the highest all-embracing 
world-soul, whose life and reality is manifested m the causal 
law. The methods of physical science are, thcref6re, 
adapted also to the study of the mental life through its mani- 
festations in the body. What is needed is only to discover 
the law of the connection between mind and body. 

On the morning of October 22, 1850, as he tells us, 
pondering this matter “ in bed before getting up ”, it 
occurred to him that the secret of this law was to be 
found in the quantitative relation between stimulus and 
sensation. According to Fechner's own statement, this 
thought was not prompted by a knowledge of Weberns 
results, although something of the latter must surely 
have been known to him. Soon, however, he recognized 
I that these results provided the beginnings at least of 
just the material he wanted. He proceeded to give 
mathematical form to the empirical data and enunciated 
“ Weberis Law ”, generously giving credit to his colleague 
for the principle (which he himself had been the first 
to realize), as well as for the facts on which this principle 
was based. Not content with this, however, Fechner drew 
up a programme of further work and promptly set out to 
put It into execution. The programme itself was announced 
in the Zeftd Avesta of 1851, and for the next few years 
Fechner worked on quietly by himself, developing the 
famous “psycho-physical methods” and performing the 
classical experiments on lifted weights, on visual brightness, 
on tactual and visual “ difference thresholds ”. A pieliminary 
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account of all this work first appeared in two short 
papers in 1858 and 1859. Then in i860 he published 
the completed work, the EUmente der Psycho-physik, 
which purported to be nothing less than an “ exact science 
of the functional relations or relations of dependency between 
body and mind ” — an event which is usually looked upon 
as marking the birth of the new science of experimental 
psychology. 

By an irony of fate the scientific world has cared little or 
nothing for the motives which inspired Fcchner in this 
work. It adopted his methods and continued his investiga- 
tions, gradually extending their sphere, so that the exact 
procedures originally devised for measunng the relations 
between stimulus and sensation have since been applied to 
ever wider aspects of the mental life. But for the philosophy, 
which to Fechner was the true end of all his labours in this 
field, ‘scarcely a single subsequent psychologist has shown 
the slightest interest or enthusiasm} indeed, it is perhaps 
true to say that no one has quite understood how even 
the most brilliantly successful psycho-physical investiga- 
tions could really provide the satisfactory basis for the 
philosophy that Fechner himself sought to establish. 
Fechner is one of the very few philosophers who have 
endeavoured to found a metaphysical system upon exact 
experiment He failed in this endeavour, but his failure 
was in its own way more fruitful than success could possibly 
have been. No one believed that he had proved his meta- 
physics, but many seized joyfully upon the new weapon that 
he had created in his attempt to make this proof, and, thus 
armed, proceeded, not indeed to a final conception of the 
nature of the universe, but to a slow, painstaking, systematic 
and relentless attack upon the mysterious problems of the 
human mind. 
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HYPNOTISM AND ABNORMAL PSYCHOLOGY — ELLIOTSONj 
tSDAILE, BRAID 

Turning now to the category of abnormal psychology, we 
find that almost the sole developments of real importance in 
the fii St of our three periods are concerned with hypnotism, 
or mesmerism as it was still called at the beginning of this 
period. It will be remembered that, when the period opened, 
mesmerism had fallen into utter discredit in the learned 
world. At the end of the period it had been rehabilitated 
^nd put upon a sound basis} indeed in this particular field 
the period is one of rapid progress, due largely to the work 
of a few enthusiasts, who willingly jeopardized their scientific 
reputations in the search for knowledge and the attempt to 
ease the sufferings of theii fellow men. Three names stand 
out in this connection above all others John Elliotson, James 
Esdaile and James Braid. 

Elliotson, the first of these, was a man of unusual 
ability and originality, a rare combination of scientist, 
philanthropist and rebel, with great hopes of the future, 
great receptiveness towards all things new and unexplored, 
and an almost equally great contempt for the errors and 
prejudices of the past. He was the first physician to 
use the stethoscope in England and to introduce many 
forms of treatment which later on were generally adopted. 
In 1831 he was made Professor of the Theory and Practice 
of Medicine at the newly founded (i8a8) University Col- 
lege of London. With Elliotson’s enthusiastic support 
University College Hospital was opened in 1834., the first 
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Hospital to be established for the definite purpose of pro- 
viding a centre for research and demonstration in connection 
with a medical school. In 1837 EUiotson witnessed an 
exhibition of mesmensm by a Frenchman styling himself 
Baron Dupotet, and his imagination was at once fired by the 
possibilities of its use in the treatment of nervous disease 
He lost no time in putbng his ideas into practice and soon all 
sorts of cases were being treated by this method in the 
hospital. Unfortunately one of his patients, Elizabeth Okey 
by name, developed an apparent faculty of clairvoyance, with 
the help of which she prescribed for her own ailments and 
those of others and claimed to “ foretell the issue of disease 
and the advent of death Mesmerism was not confined 
to the wards, but frequent stances were given in the theatre 
of the hospital, attended, we are told, “by crowded and 
fashionable audiences, which included among peers, bishops 
and philosophers, Thomas Moore and Charles Dickens. 
Mesmerism, however, was still regarded as a scientific 
scandal, and the authorities of the College, not unnaturally 
anxious for the reputation of what was still a relatively new 
and upstart institution, did all they could to stop these, as 
it seemed to them, highly unedifying exhibitions. The 
Dean, in advising EUiotson to desist, urged that the interests 
of the medical school ought to be placed before those of 
science and humanity, and that the risk of the loss of public 
confidence was of more unportance than the alleged facts 
that were being demonstrated. Nothing could have been 
more calculated to arouse the Professor’s most fiery indigna- 
tion. In characteristic vem he replied that “ this institution 
was established for the discovery and dissemination of truth , 
all other considerations are secondary; vfe should lead the 
public, not the public us ”. The ^undl of the College 
replied by forbidding the practice of mesmerism in the 
Hospital, whereupon (in 1838) EUiotson projnpdy resigned 
his chair. To complete the debacle, Thomas Wakley, the 
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editor of the Lancet, invited Elliotson to bring Elizabeth 
Okey to his own house, where she was carefully tested and 
it was found (as Benjamin Franklin had found some fifty 
years before) that the phenomena of “ magnetization ” 
depended solely on the belief of the subject in the reality of 
the supposed magnetic power. 

Elliotson, however, was not to be discouraged. His 
writings on mesmerism having been refused by all the 
recognized medical periodicals, in 1843 he founded a 
paper of his own, the Zoist, which continued for about 
thirteen years This provided an organ for all those who 
were working on the new lines. The paper was 
also hospitable to communications on clairvoyance (which 
was arousing much interest in connection with the rise of 
“ spiritualism ”, which had spread over the world like wild- 
fire, following the mysterious rappings that had taken place 
in the house of the Fox family in Hydesvilie in 1 847), and 
on phrenology. This latter disapline was still largely prac- 
tised, and about this time received the respectful attention 
of many eminent people. To please her friend Mr. Brnyj 
George Eliot had her head shaved in order that her bumps 
might be studied more conveniently*, and Herbert Spencer 
contributed articles on “ The Situation of the Organ of 
Amativeness ” and “ A Theory concerning the Organ of 
Wonder”, though he later changed his views on these 
matters, maintaining that " however defensible may be the 
hypothesis of a localization of faculties, when presented under 
an abstract form, it is quite indefensible under the form given 
It by the phrenologists ”, Towards the end of the Zoist^s 
career, however, EUiotson’s own scepticism seems to have 
been aroused concerning the claims of the claivoyants, who 
were, he declared, many of them, impostors. The magazine 
was described as a “ journal of cerebral physiology and mes- 
merism, and their applications to human welfare ”, and under 

♦Emlllc and Oeorgci Rotnleu, Hbt of George Bhol, pp. So ff. 
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the latter heading Elliotson developed ideas concerning the 
treatment of criminals and children, which have a very 
modern ring. His sympathies were always with the weak 
and the oppressed, and he drew a vivid picture of the 
suffenngs of children at the hands of harsh parents, brutal 
teachers or callous physicians. If properly dealt with, 
children were, he maintained, easy enough to manage, indeed 
in most respects morally far superior to their elders. Their 
faults resulted from cruel and injudicious treatment and 
could be rectified by greater sympathy and understanding. 
Grown-ups themselves often became obstinate and irritable 
even over petty matters and it was not surprising if children, 
with their greater sensibility and smaller experience, some- 
times behaved in the same way Similar considerations 
applied to many cnminals, and Elliotson was fond of inveigh- 
ing against the senseless brutality of most forms of legally 
infficted punishment. 

Largely through the influence of the Zoist, mesmeric 
clinics were opened in London, Edinburgh, Dublin and other 
places. At first the interest centred chiefly round the treat- 
ment of nervous disease, but before long attention began to 
be directed to the possibility of using the mesmeric trance 
for the production of anaesthesia in surgery. Numerous 
operations were performed — as it was daimed — painlessly. 
The medical press and the medical societies neverthele^ 
almost consistendy refused to take any notice of these daims, 
though on one occasion Ward, a surgeon of Nottingham, was 
allowed to report to the Royal Medical and Chirurgical 
Society on a case of alleged painless amputation of the thigh. 
It was variously suggested that the patient was an impostor, 
that he had been specially trained to resist pain, and that, 
even if true, the alleged fact was unworthy of the Society’s 
consideration, since “ pain was a wise provision of nature and 
patients ought to suffer pain while their surgeons were 
operating} they were all the better for it and lecovered 
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better” Eight years later Marshall Hall, the discoverer 
of reflex action, stated that the patient had made a declaration 
to the effect that in reality he had suffered pain at the opera- 
tion in question. Hall admitted, however, that he had 
heard of this declaration only at third hand and said that he 
was not at liberty to divulge the source of his information. 
The patient, who was still living, was sought out, and signed 
a sworn statement that the operation had been painless — a 
statement that was produced at the next meeting of the 
society, but was ruled out of order and was never read. 

Meanwhile the anassthetic use of mesmerism was being 
exploited on an imposing scale in India by James Esdaile. 
Here too, the medical profession was distinctly hostile, but 
the Indian Government was far more tolerant, and Esdaile 
was allowed, and to some extent indeed encouraged, to 
pursue his work. Between 1845 and 1851, when he left 
India, he performed some 300 major operations and enor- 
mously reduced the number of deaths following such opera- 
tions. On returning home, he settled in Perth and found 
the inhabitants of Scotland no less amenable to mesmerism 
than had been those of India. 

EUiotson and Esdaile were friends, and both were con- 
stantly at war with the other members of their own pro- 
fession. James Braid, however, chose another course, and 
if was he who eventually succeeded in getting some recogni- 
tion for the facts of mesmerism in orthodox medical circles. 
At the same time, he discovered (or rather re-disco vered) 
the true and more purely psychological nature of the 
phenomena, Braid was a physician of Manchester, and his 
first interest in the matter was aroused by the visit of 
Lafontaine, a French mesmerist, to that city in 1841. Braid 
started by being “loud in his denunciation of the whole 
affair ”, but soon became convinced that it was not mere fraud. 
He had committed himself as an opponent of mesmerism 
and was naturally cautiops and conservative in temperament} 



HYPNOTISM AND ABNORMAL PSYCHOLOGY 10 $ 

yet he was curious and urged by a genuineJy scientific desire 
to understand the phenomena that he had witnessed. This 
combination of ciicumstances caused him to get nearer to the 
true solution than any of his predecessors or contemporaries 
He went home "and experimented on the members of his 
own family. To his surprise, he found that he could induce 
an artificial sleep-like state by the simple process of making 
them stare continuously at a bright object situated slightly 
above the level of the eyes. He therefore concluded that 
mesmerism was but a kind of sleep “ induced by paralysing 
the levator muscles of the eyelids, caused by their continued 
action durmg the protracted fixed stare”. The theory of 
animal magnetism was, he thought, refuted, and the 
phenomena shown to depend entirely upon conditions in the 
subject, and not, as had been believed, by the transference 
of some force generated by the operator. In his enthusiasm 
for this discovery, Braid himself gave public exhibitions a few 
weeks after Lafontaine’s departure, reproduced Lafontaine’s 
phenomena, and gave his own explanations. These were, 
of course, easier to brmg into harmony with orthodox views, 
and were acceptable as disproving the objectionable claim 
to special powers on the part of mesmerists Besides, Braid 
had from the first been an o'p'ponent of mesmerism and was 
held to have “ exposed ” it, even though m reality he had 
only given it a new interpretation (albeit a more reasonable 
one). His sleep theory served, therefore, in some degree 
to reconcile medical and scientific opinion to the genuineness 
of the facts, which, from now onwards, became known under 
the new name of “ hypnotism Braid continued his work 
on the subject, and his views found ever greater acceptance 
among the medical profession, while to the end his relations 
with the mesmerists and the writers in the Zotst remained 
predominantly hostile, even' though he and they were dealing 
with preasely the same facts. In 1843 he published his 
principal work, which was entitled Neuryptology, or the 
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Rationale of Nervotts Sleep, Cottsidered in Relation with 
Ammal Magnetism, and this was followed by many other 
publications. 

As the work proceeded, Braid modified and enlarged 
his views From the start, however, these views would 
seem to have been m advance of others The chief 
steps in the recognition of the psychological and subjective 
nature of hypnotism appear to have been somewhat as follows. 
Puysdgur discovered that it was possible to throw the patient 
into a special sleep-like state, but in this state there remained 
an obvious special relationship between somnambule and 
mesmerist, inasmuch as the former ** took no notice of anyone 
but the person who had magnetized him, replied to no one 
else and obeyed no one else” This phenomenon of 
rapport, as it afterwards came to be called, prevented realiza- 
tion of the fundamentally subjective nature of the process 
and, in view of the general theory of animal magnetism, 
naturally confirmed the idea that everything was due to some 
special power of the magnetizer. Puysegur took a further 
step, however, in showing that trees could be “ magnetized ” 
and human subjects in turn magnetized through them, 
Benjamin Franklin then made the discovery that mere belief 
in magnetization of the trees was sufficient to produce 
curative effects. From this it really followed that the effects 
had nothing to do with magnetism, but so closely were the 
phenomena bound up with the theory of animal magnetism 
that It seems to have occurred to no one that there might 
still be something worth investigating, even though the 
magnetic theory were disproved. It was Braid’s great 
service that he took up this last point, and showed clearly 
that the phenomena themselves were genuine, however 
erroneously they might have been interpreted Not content 
with this, he proceeded to investigate the causes and condi- 
tions of the hypnotic trance. His first experiments naturally 
suggested that the trance was induced by fatigue of a sense 
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organ, but later he became convinced that a narrowing of 
the attention, so as to produce a state of motfoideismf was the 
essential factor, and that, provided this were present, the 
trance could be induced by any method. He also began to 
understand something of the true nature of the relation 
between hypnotist and patient, and of the peculiar and capri- 
cious effects of hypnosis upon memory. He thus opened up 
the way for the work on suggestion and dissociation that was 
to follow in the later periods Braid died in i860, just at 
the beginning of our second period j but before his death he 
had the satisfaction of knowing that his discoveries were 
becoming pretty generally recognized by the medical pro- 
fession, and also that they were taken up by psychiatrists and 
neurologists of other countries, notably by Azam and Broca 
m France The favourable reception given to the reports 
of the two latter investigators inaugurated the brilliant phase 
of French psycho-pathology that distingxushed the second 
half of the nineteenth century. 

From the purely psychological point of view, it was 
probably a misfortune that chemical ansesthetics were dis- 
covered just at the same time as the use of hypnotic aniesthesia 
m surgery. The first pamless extraction of a tooth under 
nitrous oxide took place m America m 1844, and although 
there was a temporary set-back owing to the failure of a 
public exhibition and to medical and clerical opposition (in 
this case, too, it was argued that the abolition of pain was an 
interference with the proper course of Nature or with the 
Divine WiU), in a few years time chloroform, ether and 
nitrous oxide were in general use both in Europe and 
America. The advantages of these anaesthetics over hypno- 
tism were obvious j they were more in accordance with the 
materialistic trend of medical thought, were less of a mystery, 
siu*er and more calculable m their action, and could be 
used on anybody without previous training, wheieas the 
hypnotic method required as a rule that the patient should 
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have been successfully hypnotized at least several times 
before the operation was attempted. It was only to be 
expected, therefore, that the new methods should rapidly 
supplant those that had been so successfully employed 
by ElHotson, Braid and Esdaile. With the dying down of 
the practical interest in hypnotism as an aid to surgery, there 
was a general decline in the interest taken in the subject 
generally, and we can scarcely doubt that psychological 
science suffered heavily in consequence. Since the middle of 
the last century, progress in the understanding of hypnotic 
phenomena has been slow and sporadic. Many problems are 
still to-day unsolved. If hypnotism had been allowed to 
develop further as an essential element of surgical technique, 
a far greater amoimt of research would probably have been 
directed to it, and our knowledge about its nature and con- 
ditions would in all likelihood have been considerably greater 
than it is. 

Two furtKer series of developments must be briefly noted 
before we close the survey of our first period — this time not 
in the sphere of functional abnormality but in that of mental 
and moral defect. It will be remembered how the wild 
boy of Aveyron and his education at the hands of Itard 
had brought into prominence the problem of innate deficiency 
of mental power, and how the education of those afflicted with 
such deficiency had been made a subject of study artd experi- 
ment by S6guin. As already mentioned, a special institute 
for the training of the feeble-minded had been founded in 
i8a8, of which S6guin himself became director in 184a. 
Soon after this, feeble-mindedness began to arouse interest in 
other countries— though, strange as this may now seem, at 
first chiefly in connection with other disabilities' of a more 
spedfiic nature — blindness, for instance, in Amenca, and deaf- 
mutism in Germany. S6guin himself was invited to America 
at the instigation of Samuel Howe of the Perkins Institute 
for the Blind at Boston, him&elf a romantic figure who, like 
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Elliotson, was ever fighting for the feeble and oppressed 
whether in mediane or politics, and who m Europe had 
assisted both the Greeks and the Pples m their struggles for 
independence. S6guin accepted the offer, and for some 
twenty years afterwards was busy improving the methods 
employed in this branch of education In 1848 the first 
institution for the training of the feeble-minded was estab- 
lished in the United States and thereafter others sprang up 
rapidly. The same year witnessed the opening of the first 
Bntish institution of the same kind. Even before this, 
GuggenbUhl in Switzerland had founded a colony for the 
care and study of the particular form of mental defect asso- 
ciated with cretinism, and the success of his system of 
segregation soon won widespread approval and imitation 
By the middle of the century, therefore, it may be said that 
the principle of a special system of training for the mentally 
defective was well on the way to universal recognition. 

The outstanding personality m the field of criminology 
was Dorothea Dix, who may be looked upon as the true 
successor of Howard, the pioneer of prison reform. A woman 
of extraordinary energy and power, she started in 1840 to 
reform the prisons of her own state, Massachusetts, both by 
ameliorating the lot of the inmates, and by endeavouring to 
get the insane and feeble-minded placed elsewhere than with 
the common criminals. She possessed unusual ability to 
arouse public feeling in matters of this kind, and almost 
wherever she went she was successful in bringing about at 
least some measure of reform, either in improving the con- 
ditions of life in prisons or in the establishment of special 
institutions for the insane and feeble-minded. In spite of 
poor health, she travelled extensively, at first in America and 
then, in Europe, and in the course of her long and strenuous 
life she must, directly 01 indirectly, have benefited the lot 
of countless thousands. Her own field was philanthropy, 
rather than psychology. Nevertheless, her work was of 
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considerable importance to psychology, inasmuch as it 
brought about a widespread realization of the fact that 
insanity, feeble-mindedness and criminality are conditions 
between which it is well to make a clear distinction, and the 
practical approach to which should be governed by separate 
and distinct prinaples. The mere segregation of these three 
mam groups of persons made the problems peculiar 
to each group stand out m such a way as to demand attention. 
The treatment of the insane, the mentally defective and the 
criminal thus each became the subject of special study, with 
its own experts and its own methods. It became generally 
recognized that the adoption of a moral attitude towards the 
two former groups was ethically unjustifiable and practically 
absurd. The field in which purely punitive methods were 
applied was hereby greatly reduced, and that of medicine, 
educatiofluand psychology correspondingly extended. 
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CHAPTER I 

EVOLUTION DARWIN AND SPENCER 

At the very beginning of our second penod stands the epoch- 
making work of Darwin, which was destined to revolutionize 
the whole science of life, and with it psychology. Not, of 
course, that the idea of evolution was altogether new. It 
was at least as old as Lucretius, and in recent times :t had 
been put forward m one sphere or another by quite a number 
of distinguished writers — by Laplace (the originator of the 
“ nebular hypothesis ”) in astronomy, by Hegel, Fourier and 
Comte in sociology, by Lyell (probably the most influential 
of all) in geology, and by Buffon, Lamarck, Goethe, St. 
Hilaire, Erasmus Darwin (Charles Darwin’s grandfather), 
and Herbert Spencer in biology. It was Charles Darwin, 
however, who, by the collection of a vast mass of facts irt 
support of the hypothesis and the formulation of the precise 
biological mechanisms through which evolution manifested 
Itself, gave the theory a truly scientific form, and, by stressing 
the continuity of development throughout organic life up to 
the human level, expressed it in a way that appealed at once 
both to the learned and the popular imagination. 

The general features of Darwin’s theory, together with 
the mam circumstances that led him to propound it, are too 

III 



112 A HUNDRED YEARS Ol? PSYCHOLOGY 

well known to need lepeating here We can at most lemmd 
the readei of a few of the most salient facts. In 1838, some 
two years aftei his return from the voyage of the “ Beagle ”, 
Darwin 1 ead Malthus’s Essay on the Pnnctfle of Population, 
in which is propounded the idea that, since the natural 
fertility of all species is vastly out of proportion to their actual 
numbers, population must be controlled by natuial causes 
quite other than actual power of reproduction, the chief 
of such causes being lack of food, disease and internecine 
strife, Malthus, in elaborating his famous theory, had been 
chiefly concerned with its application to mankind, particularly 
in its bearings on the problems of povei ty and social reform. 
Darwin was at once struck by its wider implications If all 
speaes are constantly engaged in a struggle for existence in 
an unfavourable environment, this fact must, he thought, 
have other effects than the purely quantitative one of keeping 
Its numbers within bounds. There must be a principle of 
selection among any given species, in virtue of which 
some members of the species are moie likely to survive 
than others. Those individuals who possess some feature 
which is of advantage in the struggle, will tend, more than 
others, to survive to maturity and reproduce themselves j 
and in virtue of the laws of heredity they will tend also to 
hand on their advantageous features to their offspring. 
Furthermore, these offspring will vary among themselves, 
since .variation is another general law of heredityj some will 
have the advantageous qualities developed in a higher degree 
than their parents. These, in turn, will tend to survive, and 
so on indefinitely j and thus in the course of many generaltions, 
great changes may occur, changes so great that they can even 
accoxmt for the difference between species as they exist to-day. 
On these two foundations, the struggle for existence and 
natural variation, was based the theory of the evolution of 
living beings, a theory which, after twenty years of laborious 
and detailed testing, was eventually given to the world in 
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the Ongm of Spectes in 1859. One great book thus, after 
an interval of sixty-one years, begot another. 

Just before publication of the Origin of Spectes ^ however, 
a diamatic event occurred. Darwin received a communica- 
tion from a young naturalist m the far East, Alfred RusseU 
Wallace, m which essentially the same theory was pro- 
pounded as that on which he himself had been so patiently 
working} and, what is more, the inspiration here too had come 
fi om reading Malthus^s Essay, Darwin was naturally embar- 
rassed, but both scientists behaved with a dignity worthy 
of their calling, and no petty squabbles about precedency 
were allowed to mar the annoimcement of the great dis- 
covery. Darwin consulted Lyell as to what had best be done, 
and at the latter’s advice Wallace’s paper, together with some 
portions of Darwm’s forthcoming book, were read together 
at a meeting of the Linnasan Society in July, 1858. In the 
following year Ongm of Spectes appeared and immediately 
raised a stir that (m some parts of the world) has not even 
yet died down. From that time onwards all biologial 
thought was permeated with the idea of evolution 

To Darwin himself Origin of Spectes was rather the 
statement of a thesis than a full substantiation of it. Though 
the great strength of the book lay in its detailed confirmatory 
evidence (a matter in which it differed fundamentally from 
previous expositions of evolutionary theory and also from 
Wallace’s contemporary statement), DarWin saw that there 
were many fields in which the theory had still to Be worked 
out, and the remainder of his life may indeed be said to have 
been devoted to a testing and elaboration of his theory in 
some few of these fields. His work in several of them was of 
direct importance for psychology. In the Descent of Man 
(1871) he emphasized the similarity between the mental pro- 
cesses of man and those of animals, and laid stress upon the 
importance of sexual selection as a furthei factor in evolution} 
E|nd in the Eptpressioti of the Emotions in Man and Animals 
u 
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(1872) he suggested an evolutionary interpretation of the 
changes of feature and of posture that are characteristic of the 
major emotions. These changes, he endeavoured to show, are 
either themselves of biological utility, are associated with or 
are remnants of movements possessing such utility (e.g. the 
showing of the teeth in anger), or are the result of social 
tradition (as in clasping the hands in supplication, which 
Dai win looks upon as a mute offer to let the hands be bound). 
Although many of Darwin’s individual interpretations still 
remain matters of speculation, the book is a monument 
both of bold suggestiiveness and patient inquiry, and remains 
to this day by far the most important single contribution to 
Its subject. Although these two books, together with his 
Biographical Sketch of m Infant, an article published in 
1877, are perhaps the most psychologically oriented of all 
his writings, throughout his work Darwin never lost sight of 
the importance of mental factors in evolution, and the same 
applies to Wallace. Cunning in attack, defence or flight, 
g^garious tendencies, the cry of warning fiom one member 
of the species to another, sexual attraction (with its influence 
on heredity), mimicry, parental and family affection, these 
and other conscious reactions in men and animals are fre- 
quently mentioned by both writers. Consciousness indeed 
plays an essential part in their evolutionary theory, so that 
in so far as Darwinism was accepted, psychology was itself 
compelled henceforward to adopt the evolutionary point 
of view. 

Darwin and Wallace were, however, not the only protago- 
nists of evolution. Herbert Spencer, as already mentioned, 
had published the first edition of his Prinaples of Psychology 
in 1855, •^his had been preceded in ,1852 by an article in 
the Leader on “ The Development Hypothesis ”, which, we 
are told, was the direct outcome of an argument with a friend 
upon the possibility of thd “transmutation of species”. 
According to his own account, Spencer’s interest in evolution 
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dated from his reading LyelPs Geology m i839> one year 
after Darwin had read Malthus’s Essay on Population. The 
first indication of his truly synoptic view of the nature and 
importance of evolution was contained in an article on 
“ Progress : its law and cause ”, which may indeed be looked 
upon as the Synthetic Philosophy itself m embryo. Shortly 
before the appearance of the Ortgin of Species, Spencer, now 
nearing his fortieth year, determined to devote the remainder 
of his life to the systematic exposition of the concept of evolu- 
tion as applied to the whole field of knowledge, and asked 
for a state grant to carry out this purpose. The State did not 
see its way to contnbute to the undertaking, but Spencer 
nevertheless embarked upon the work, which occupied him 
continuously from i860 to 1893. The System of Synthetic 
Philosophy, the successive parts of which appeared at 
intervals throughout this period, is a mighty effort to bring 
all observable changes in phenomena imder one all-embracing 
law, and, as such, is among the most danng and magnificent 
achievements of the human mmd. Indeed, there can be no 
doubt, that, after Darwin, Spencer has done mpre than any 
other to introduce the developmental point of view into 
biplogy and science generally. In recent years Spencer’s 
contribution to knowledge has, in the opinion of the present 
writer, been very greatly underrated. Much that was 
characteristic of his outlook has been quiedy adopted without 
due acknowledgment, while his over-confidence and his mis- 
takes of detail are frequently held up to scorn. And yet 
Spencer’s general formula for evolution remains the most 
satisfying that has as yet been proposed. This formula, so 
faiAiliar in the last quarter of the nineteenth century, is to-day 
worth quoting. “ Evolution,” he said, “ is a change from 
an-mdefinite, incoherent homogeneity to a definite, coherent 
heterogeneity through continuous integrations and differentia- 
tions.” The very statement of this defimtion perhaps 
reveals to us one ground at least of Spencer’s waning 
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popularity.* His “ semi-deductive method, speculative 
and ultia-logical manner and dry unattractive style “f 
were combined with a certain pompousness and more than a 
soupgon of de haul m bos that are repugnant to a disillusioned 
modern world, which is suspicious of wide generalizations, 
and intolerant of what seems to it to smack unpleasantly of 
Victorian pedantry, complacency and priggishness. And, 
indeed, Spencer’s work lacks much of the fresh and living 
quality of Darwin’s, for the minds and methods of the two 
men were very different. Spencer was n great thinker, a 
thinker interested in discovering the connections between 
facts Darwin was a great observer and a man of brilliant 
mtwton. Spencer’s general practice, as well expressed by a 
contemporary writer, J was “ to carry off his facts to some 
inner chamber, where he might meditate upon them without 
distraction and at very great length. He did not by choice, 
or habitually, live in that close contact with Nature which was 
to Darwin the indispensable condition of all activity”. 
Nevertheless, the breadth and magnificence of Spencer’s 
vision has never been surpassed, and if the reader is tolerant 
for long enough, he is gradually compelled to awe and 
admiration, as the pattern of the universe unrolls itself in 
seemingly inevitable sequence. 

The second edition of Spencer’s Prindplgs of Psychology 
followed Pirst Pfinciples and the Prtttciflas of Bhlogyy and 
ainstituted the fourth and fifth volumes of his System 
His psychology is biological from start to finish. Life is 
defined as the cotftinuous adjustment pf internal to external 
relations ”, and the task of psychology is to show in detail 
how this adjustment tends, in the course of development, to 

KliknMm thoagKt bi defijuuon needril lnt6 

Enguih, utd •ugg«ated the following > " Evolution li * ohtnge from i nohowliii, 
untiilkaboutAble aUaliheneu, to a (omehowiih and InTgeneril't^kaboutable not>all« 
alikenew, by contlnuoui lometWngelaelflcationk and itiektogetheratloni". 
tBaldwin, Bitniy if Piycihlogy, Vol. II, p. 8a. 

}L C, Mull, Tii Lift and JFtrk tf Charles Ifarwin, p. 45. 
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become more perfect} behaviour and consdousnesa becoming 
both more integrated and more differentiated in the process. 

Spencer is little interested in the distinction between body 
and mind, and only secondarily interested in the classification 
or description of mental states. In conformity with his 
synoptic outlook he is concerned, not so much with the nature 
of any particular psychological manifestation in itself, as with 
the question of its function and place in the evolutionary 
scheme. He took associationism largely as he found it, and 
looked at it in the light of his own concept of adaptation. 
Hence the general law of assodation is described as follows : 

“ The persistence of the connection between states of con- 
sciousness is proportionate to the persistence of the connec- 
tion between the agendes to which they answer ”, Simple 
organisms react in a simple and undifferentiated way to gross 
and undifferentiated stimuli. Their behaviour, like reflex 
action in the case of higher organisms, is relatively simple and 
invariable, and therefore adapted only in a coarse and general 
way to the environment. Instinct is “ compound reflex 
action ”, capable of adapting to more varying and complex 
outer conditions. In proportion as phenomena become more 
complex, they also become less frequent} the connection 
between the out^r phenomena and the inner states of con- 
sciousness (and consequently also the resulting behaviour) is 
therefore, in accordance with the general law, less certain, 
rapid and invariable. In this way arise the phenomena we 
know as memory, reason, will, etc. For memory may be 
regarded as a sort of incipient instinct. When stimulus and 
response (to use the terms of a later school) have become 
suffidently connected, the appropriate behaviour will become 
automatic, and there will be no need to recall previous 
situations} hence memory m the sense of conscious recol- 
lection will drop out. When a complex situation gives rise 
to a “ confusion between nascent motor excitations, there is 
entailed a certain hesitation ”, and out of this hesitation > 
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between various possible responses reason begins to emerge. 
Ultimately, however, some one response prevails over the 
others that are possible, and the act of making this response 
IS will — which has been thought to be mysterious merely 
because we cannot discover the full nature of the forces in 
action, which may be of extreme complexity. The ego that 
carries out the act is nothing but what is present to our con- 
sciousness at the moment of willing; this content of conscious- 
ness is beyond our control, hence the freedom of the will is 
an illusion. The feelings grow more complex pan passu 
with the complexity of thought and action, and our 
deeper emotions derive their intensity from the multi- 
tude of motives involved, thus “ the passion which imites 
the sexes is the most compound and therefore the most 
powerful of all feelings”, composed as it is of elements 
connected with sensory desire, personal beauty, affection, 
admiration, love of approbation, self-esteem, proprietary 
feeling, sympathy, and finally the extended liberty of action 
that follows the overthrowing of habitual barriers, 

It will be seen that Spencer is true to the beat associationist 
tradition, though giving it a biological, and to some extent, as 
we might now say, behaviouristic setting. His ultimate 
elements are even simpler thah those of any previous associa- 
tionist, for he attempts to reduce an mind, in the last resort, to 
“ nervous shocks ” or waves of molecular disturbance, 
increasing in complexity as development proceeds. On the 
other hand, he admits, as many had not done, the existence of 
relations between feelings, brought about by the “ momentary 
shock produced by the commencement of a new state when 
one apparently uniform state passes to another; these relations 
themselves being classifiable into those of likeness and unlike- 
ness, co-existence and sequence. Spencer also lays far more 
stress than most assodationists on the narrowness of conscious- 
ness, which indeed for him Is the most essential characteristic 
of psychological, as compared with physiological, phenomena, 



EVOLUTION 


II9 

for whereas the latter include both simultaneous and succes- 
sive changes (“ an immense number of different series bound 
up together ”) the former tend to include successive changes 
only (“ presenting themselves as but a single series ”). 

By far the most radical change from previous associationist 
teaching is, however, his insistence upon heredity and raaal 
factors. Spencer tries to reconcile those who stress the 
importance of heredity and those who consider that individual 
experience accounts for everything, by supposmg that what 
is acquired by the individual tends, to some extent, however 
small, to become an innate possesion of the race. In his 
statement of this doctnne he has laid himself open to attack 
on the ground that he has greatly over-estimated the tendency 
for acquired characters to be transmitted — ^if, indeed, they are 
transmitted at ail. When, a little later on, owing to the 
work of Weismann, this latter question began to be answered 
in the negative, Spencer’s views upon the matter lost much 
of their attractive plausibility, and this contributed not a little 
to the general decline of interest in his work. 

There is no doubt that the evolutionary factors on which 
Darwin laid most stress have stood the test of further bio- 
logical research much better than has Spencer’s rather naive 
acceptance of the transmi|8ion of acquired characters. It is 
also true that, as regards the human race, Spencer stressed 
heredity too much and the facts of social and cultural influence 
too little (in spite of the remarkable contnbutions to the study 
of culture in his Principles of Soi^ology), But many of 
Spencer’s main contentions do not necessarily stand or fall 
with his particular views as to the nature of transmission. The 
view that the innate endowment of the individual is 
dependent upon racial history seems to be unassailable, what- 
soever the particular factors in that history that we may hold 
responsible. Apart from this, as Baldwin says, “ the transfer 
of emphasis to racial experience introduced once for ail the 
social way of looking at mental states”, and this was an 
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immense gain that we owe to Spenceiv From his time 
onwards psychology became refreshed by the bracing 
atmosphere of biology and sociology. The individual mind 
could no longer be considered in the artificial isolation of the 
philosopher’s study. And although to some extent the 
laboratory was to replace the study for the investigation of 
detailed problems, the developmental aspect of consciousness 
and of behaviour, and the fact that man was a being with 
intimate relationships to his fellow men and to other living 
beings could no longer be lost sight of.' From now onwards 
psychology was related not only to philosophy (as it had 
always been) and to physiology (as it had more recently 
become), but to the general study of life in all its varied 
manifestations, both animal and human. 



CHAPTER II 

THE BEOINNINOS OF ANIMAL PSYCHOLOGY 

One of the most immediate effects of the new outlook due 
to the doctrine of evolution was to direct attention to the 
minds of animalsj and during the last thirty years of the 
nineteenth century the foundations of animal psychology 
were laid by Schneider in Germany and by a whole series of 
, writers in England, all of whom were inspired more or less 
directly by the work of Spencer and of Darwin. To Spalding 
belongs the credit of being one of the very first to apply 
the experimental method to this sphere. He was interested 
particularly m the question of the extent to which the more 
complicated actions of animals could be accounted for in 
terms of pure instinct, as distinct from experience or imita- 
tion. Thus m one of his experiments, reported in 1872, he 
took young swallows at the moment of hatching and confined 
them in cages away from the sight of their companions until 
they had reached the flying age; he then released them,^and 
discovered that they very soon learnt to fly, although they 
had not had the opportunity of observing the flight of other 
birds. G. H. Schneider, whose pioneering works appeared 
in 1880 and 1882, was an early exponent of the theory of 
“ recapitulation ”, according to which the development of 
the individual is an epitome of the evolution of the race, 
a theory which was later on to play a large part in the 
writings of Stanley HalL In 1883 Weismann propounded 
his theory of the continuity of the germ plasm, according 
to which “ part of the germ plasm in the parent egg-cell is 
not used up m the construction of the body of the offspring, 
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but is preserved unchanged in the formation of the germ 
cells of the following generation This was a view which 
soon aroused great discussion in the biological woild, and 
presently became of interest to psychologists also. Not 
only did it appear to confer a sort of immortality upon the 
human race similar to that enjoyed by the unicellular 
organisms which multiply by fission (an immortality, if not 
of pel son, at least of a portion of each individual’s vital sub- 
stance), but it appeared to be irreconcilable with the 
Lamarckian doctnne of the inheritance of acquired charac- 
teristics on which Spencer had laid so much stress in his 
psychology. Indeed, towards the end of his life Spencer 
engaged in a vigorous discussion with the Weismannists. 
Psychologists, like biologists, for the most part accepted the 
theory, and indeed the evidence is very strong against the 
transmission of acquirements to anything like the extent that 
Spencer seems sometimes to have imagined. No quite con- 
clusive a fosteriori evidence has, however, ever been advanced 
on either side, and in recent years discussion has become 
keener once again and McDougall has perfoimed experi- 
ments on rats which seem to him to afford a strong argument 
in favour of the older, Lamarckian, view, so that, even at 
the present day, fifty years after Weismann first enunciated 
his theory, this all-important problem is by no means settled. 

A little before this, Fabre had begun his long series of 
observations on insects, which, published under the general 
title of Souvenirs Entomologiques, appeared at intervals 
from 1879 to 1904. Soon after his first volume appeared, 
Lubbock followed with his Ants, Bees and Wasff, and ever 
since that time workers have been attracted to the field of 
entomology because the insects seem to present a high 
development of instinct together with a very low grade of 
intelligence. The field has seemed, therefore, a peculiarly 
favourable one in which to study instinct in its purity. Some 
of the original investigators, struck by the great uniformity 
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and predictability of behaviour among the insects as com- 
pared with the “ higher ” animals, at first, perhaps, tended 
to exaggerate the fixity of instinct and the inability of insects 
to profit from experience. This was notably the case with 
Fabre, who was perhaps influenced by the Cartesian tradi- 
tion associated with Catholicism — a tradition which had 
always emphasized the differences, rather than the similari- 
ties, between men and the other animals, and which had con- 
sequently tended to err, if at all, in the direction of linder- 
estimating the powers of these latter. 

In dealing with animals other than insects, however, the 
early workers have often been accused of the opposite error 
This was espeaally the case as regards Romanes, who, writing 
also m the eighties, collected a great mass of facts by what 
has since come to be called, rather contemptuously, the 
anecdotal method, i.e. the utilization of casual reports con- 
cerning animal behaviour. Since many of these reports come 
from untrained and uncritical observers, it is clear that they 
may in certain cases be exposed to all the dangers of faulty 
observation, careless description and prejudiced inteipreta- 
tion, more especially, it would appear, in the direction of a 
reading into the animal of human motives and human pro- 
cesses of thought. Romanes himself was not unaware of this 
“anthropomorphic” danger, and employed certain criteria 
for judging the reliability of the accounts that he accepted. 
To him, moreover, belongs the credit of first clearly 
envisaging the possibilities of “ comparative psychology ” 
as a general study of the behaviour of animals, somewhat 
analogous to the already existing science of comparative 
anatomy. Subsequent investigators, however, while admit- 
ting that his initiative and point of view are of historical 
importance, have been inclined to believe that his criteria in 
judging individual cases were often not severe enough. The 
reaction started with Lloyd Morgan, who, in the nineties, 
endeavoured to combat the dangers of the anecdotal method 
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by the “ law of parsimony ”, according to which we must 
always explain animal behaviour in terms of the simplest 
mental processes that will account for the facts. In his own 
words, “ in no case may we interpret an action as the outcome 
of a higher psychic faculty, if it can be interpreted as the 
outcome of the exercise of one which stands lower in the psy- 
chological scale”. To Lloyd Morgan is also due the hrst wide- 
spread use of the experimental method in the animal field. 
It is true his experiments were not conducted, like those of 
later students, in the laboratory} they were rather m the 
nature of detailed and careful observations of the behaviour 
of animals in theii normal environment but in special and 
artificially produced situations. While, of course, they do 
not permit of the same rigid control as laboratory experi- 
ments, they have nevertheless the advantage of being less 
remote from the ordinary conditions of animal life than are 
these latter) in. any case they were a great advance in method 
over the simple collection of facts made by other’(wid often 
insufficiently critical) observers. Lloyd Morgan’s work was 
continued by Hobhouse, whose Mind in Evolution was, how- 
ever,^ not published until 1901, and therefore strictly 
speaking, belongs to our third period. 

Meanwhile, dealing again with lower aninjals, Jacques 
Loeb in 1896 had propounded his theory of ‘‘tropisms”, 
which emphasized once more the automatic aspects of animal 
behaviour and represented an attempt to explain this 
behaviour as far as possible in purely physical or chemical 
terms. Other workers in Germany took up Loeb’s point of 
view, notably Beer, Bethe and von UexkUll, who adopted 
an extremely mechanistic attitude and in 1899 anti- 
, cipated the behaviourist school by proposing to discard all 
reference to psychological terms, substituting for instance 
" reception ” for “ sensation ” and resonance ” for 
“ memory ”. H. S; Jeimings, however, in America (to which 
continent , Loeb himself soon afterwards migiated), main- 
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tamed that the behaviour even of the simplest organisms was 
too variable and modifiable to be explained in physico- 
chemical terms, so that, if variability and adaptability are 
signs of mind, mind is present also in these organisms. 

Right at the end of our second period, in 1898, Thoindike 
took the momentous step of bringing certain higher animals 
into the laboratory and carrying out experiments with them 
as if they had been human subjects. These classical experi- 
ments were made with cats, dogs and chickens, and mostly 
took the form of enclosing the animal in a puzzle box, fiom 
which It could only escape by making a series of more 01 
less complicated movements. His results pointed, he thought, 
to an absence of anything in the nature of “ insight ” mto the 
nature of'the mechanisms, and the effects of the movements 
which ultimately procured the animals their freedom The 
“ curve of learmng ” fell slowly, and nowhere showed the 
sudden drop that, with human subjects, follows the acquisi- 
tion of an understanding of the reason why certain movements 
must be made rather than others. The animal’s movements 
were characteristic of what Lloyd Morgan shortly afterwards 
called the trial and error ” method of learning, the method, 
for instance, adopted by most human beings m learning to 
ride a bicycle, a process in which they too have no insight ” 
into the reasons why certain balancing movements should 
be carried out. Thorndike concluded from his results, that, 
until evidence to the central y should be forthcoming, we were 
not justified in attributing insight ” to any animal below 
the primates — a challenging contention that was well 
calculated to lead others to perform further series of experi- 
ments on animals Thorndike’s work was a good augury 
for the vitality and success of animal psychology in the new 
century that was just about to open. 



CHAPTER III 

DALTON AND THE STUDY OF THE INDIVIDUAL 

In the applications of evolutionism to the hiunan race one 
of the first in the field after Darwin and Spencer, and one of 
the most influential of all workers in this sphere, was Darwin’s 
half-cousin Sir Francis Galton. In his wealth of novel ideas 
Galton IS indeed without a parallel in the whole of modern 
psychology} but his genius was of a roving rather' than of a 
persevering order, His insatiable cufiosity constantly 
attracted him to new problems, to each of which in turn he 
brought to bear his characteristic energy, originality and 
courage, though inevitably leaving much to be filled in and 
followed up by others. From fashions to finger prints, from 
the geographical distribution of female beauty to the appli- 
cation of statistics to prize-giving, from weight lifting to the 
future of the race, nothing lacked interest to this ingenious, 
versatile and all-inquiring mind. He made an investigation 
into the efficacy of prayer, from which it appeared that this 
method was of little use for healing the sick or controlling 
the weather. He experimentally adopted a religious attitude 
towards the figure of Punch, and eventually succeeded in 
inducing in himself “a large share of the feelings that a 
barbarian entertains towards hia idol ”, Oh another occasion 
he voluntarily and with much effort brought about a paranoia- 
like condition “ in which every horse seemed to be watching 
him, either with pricked cars or disguising its espionage” 
His first important book from our present point of view was 
Hereditary Genius^ published in 1869, y®3.rs after 

the appearance of Origin of Species, In this he applied 
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statistical conceptions to the problems of heredity and 
endeavoured to rank celebrated men into classes according 
to the frequency with which their particular grade of ability 
would appear in population samples of a given size, grade 
“ F ” being attained by one man m 4,300, grade “ G by 
one man in 79,000, and so on up to grade “ X ”, attained 
by only one man in a million. He endeavoured to show that 
gemus is hereditary and runs in certain families, a matter in 
which he is now generally considered to be right, and further- 
more’ that there is inheritance not only of the general tendency 
to genius but of specific forms of greatness, a matter as regards 
which there is still some difference of opinion. It is no dpubt 
true, that, as Galton’s pedigrees indicate, eminence in science, 
medicine, law, etc,, does to some extent, tend to run in 
families. But here, as so often elsewhere in problems of 
human heredity, it is an exceedingly difficult matter to assess 
the relative importance of innate qualities on the one hand 
and of nurture and tradition on the other Furthermore, the 
problem has been complicated m recent years by the attempt 
of Spearman and his school to divide up human capacity into 
factors. If we accept for a moment the formulations of this 
school, We may say that at present there is good evidence 
for the Inheritance of “ general ability ” and some evidence 
even for the inheritance of certain specific abilities, though it 
is doubtful whether these are always of the kind that show 
themselves in eminence in a particular profession. Though 
writing at a time when, through the interest aroused by 
Origm of S^mes, biological factors naturally attracted most 
attention, Galton did not altogether overlook the influence 
of environment, and he endeavoured later to separate the two 
by a Study of twins, since from general observation it seemed 
clear that, on the physical side at any rate, twins have more 
in common than have other children of the same parents. 
Here, however, Galton’s work remained on the “ anecdotal ” 
level, though some of the anecdotes concerning similarity of 
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hi5toi‘y, disease, etc., were very sti ikmg. Much later Thoi n- 
dike returned to the question, this time experimentally, and 
proved that there was in truth a moie than ordinal y family 
resemblance between the abilities of twins. Galton followed 
up Hereditary Genius with English Men of Science (1874) 
and Natural Inheritance (1669) and almost innumerable 
papers on the same subjects. His intei est in heredity extended 
from the individual and the family to the race} he became 
more and more preoccupied with the possibilities of improving 
the human stock by selective breeding, and in 1883 came 
forward with definite proposals for eugenics, the applied 
science of heredity in the interests of the race, proposals which 
ultimately resulted in the creation of a technical journal 
Biometrika (1901), the establishment of the Eugenics 
Laboratory at Univeisity College, London (1904), with 
Karl Pearson as director, and tlie foundation of a propa- 
gandist society for spreading the ideal of racial betterment, 
all of which are still flourishing at the piesent day. 

Galton’s more purely psychological contributions were con- 
tained in Inquiries into Human Faculty, which appeared in 
1883. "This book consists of a series of short essays, nearly all 
of which broke new ground and many of which are of real his- 
torical importance. Only a few of them, however, can be 
noticed here. The most famous of Galton^s investigations 
was that concerning imagery, which took the form of the 
now much used questionnaire method. As is well known 
to every student of psychology, Galton asked his subjects to 
call up before the “ mind’s eye ” a picture of their breakfast 
table and then note the illumination, definition and colouring 
of the resulting image. His first results, as he tells us, 
‘‘ amazed ” him. To begin with, he addressed his question- 
naire to scientific men, “as they were the most likely class 
of men to give accurate answers ”. Their answers may have 
been accurate so far as they went, but there was little to 
report, for, as he tells us, “ the great' majority protested that 
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mental imagery was unknown, to them, and they looked upon 
me as fanciful and phantastic in supposing that the words 
* mental imagery ’ really expressed what I believed every- 
body supposed them to mean. They had no more notion 
of its true nature than a colour-blind man, who has not dis- 
cerned his defect, has of the nature of colour. .They had a 
mental deficiency of which they were unaware One mem- 
ber of the group even went so far as to suggest that “ some 
fallacy” must underlie the whole investigation. Further 
inquiry, however, soon showed that visual imagery was 
indeed to be found often enough among other kinds of per- 
sons, and particularly among the young. It was clear, how- 
ever, that the power of imagery stood is no direct relation 
to the power of thought, and tended to atrophy among 
those who devoted much of their time to abstract thinking. 
Galton thus started the long line of researches which have 
subsequently been earned out upon the power of imaging, 
an4 in the main his results have been amply corroborated. 
His pioneer investigation was an illustration of the value 
of experimentation, even in the very simple form provided 
by the questionnaire. It at once brought to light a mass of 
interesting data concerning the extent, function and fre- 
quency of an important feature of the human mind — facts 
which the more casual methods of inquiry hitherto adopted 
had completely faded to elicit. 

From visual imagery Galton went on to deal with 
synassthesia ” and “ number forms ”. He discovered 
that in some persons there exist close associations 
between elements of different sense departments j sounds, 
names, letters or musical notes constantly evoking the 
ifhage^ or ideas of certain colours. For other persons, too, 
the number series appears to be arranged spatially in some 
constant but individiially charactenstic form in two-dimen- 
sional or three-dimensional space. Here again remarkable 
individual peculiarities were revealed foi the first time. 

I 
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Another section of the book deals with an experimental 
study of association, Galton drew up a series of words, pre^. 
sented them to himself one at a time, and noted the associa- 
tions to which they gave rise, recording the time taken to 
perform the operation. He here anticipated the work of 
numerous subsequent experimenters, and it was not long 
before the method began to bear fruit in Wundt’s newly 
founded psychological laboratory at Leipzig. In these 
experiments of Galton is also to be found the embi yo of the 
method of systematic introspection to be developed later, 
especially by KOlpe and the Wilrzburg school 5 for it was his 
habit, as soon as some assoaated ideas had arisen and while 
“ their traces were still lingering in the brain, to turn the 
attention upon them with a sudden and complete awakening, 
to arrest, to scrutinise them, and to record their exact appear- 
ance”, A feature of the results that caused him some 
astonishment was the large proportion of aroused ideas that 
belonged to an earlier period of life, often indeed that of 
boyhood or early adolescence. We may perhaps allow our- 
selves to see in this a first indication of the psycho-analytic 
findings by use' of the association method, findings, which, as 
is well known, emphasized even more dramatically the great , 
influence of early life and the way this influence has of 
directing the course of our ideas whenever we withdraw our- 
selves from immediate interests or pre-occupations. 

In other experiments Galton was concerned with the study 
of the human sense organs and their functions, and here too he 
left his mark, particularly in the “ Galton whiade ”, which has 
become a familiar feature of the laboratory. It was devised 
for testing the sensitivity to very high-pitched notes, and 
Galton employed it extensively both on men and animals, 
havmg a special form of the apparatus for use in the Zoo. 
The whisde would be festened to the end of a stick, and 
blown by means of a rubber bulb attached to the whisde by a 
small tube. When an animal in repose had got used to the 
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presence of the stick in its cage, the whistle would be blown 
and the presence or absence of reaction noted. It was found 
that there were great differences m sensitivity between dif- 
ferent species and different members of the same species 
Some men could hear these high notes much better than 
others, and in general there was a considerable falling off of 
the ability with age. Small dogs were better at the task than 
big dogs, and cats were the most acute of all (perhaps, as 
Galton suggests, because of their interest in the high-pitched 
noises made by mice). Although this is the best known of 
his sensory experiments, practically all the sense departments, 
vision, touch, smell, muscular sensation, etc., were at one 
time or another the subject of inquiry. 

Memory and fatigue likewise fall within his purview, nor 
was the oretic field neglected, gregariousness, m particular, 
aroused his interest, both in men and animals, and one 
interesting essay on the domestication of animals opened a line 
of work, which has as yet been very inadequately followed up 
on the psychological side, for it is rathei surprising how 
little animal investigators have been concerned with the psy- 
chological relations between man and the animals with whom 
he lives as members of his intimate environment. Two 
especially noteworthy contributions of Galton’s, those 
dealing with composite photography and finger prints 
respectively, are perhaps matters of “ anthropometry ” 
rather than psychology. But m his anthropometric labora- 
tory, which was open for some six years at the South Kensing- 
ton Museum, and where, during this time, nearly ten 
thousand people were examined, psychological tests played 
some part. 

And this brings us to the consideration of Galton’s 
essential lole in the history of psychology. Galton was from 
the start interested, not so much in the general laws 
governing the mind, as in individual difarences. Hitherto 
regarded by psychologists merely as a nuisance to be 
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eliminated as fai as possible, or at best as a cuiiosity, the 
difference between individuals in capacity and character pre- 
sented for Galton a fascinating problem on its own account. 
If to Wundt, building on the foundation made by Fechner, 
belongs the honour of definitely establishing the reign of 
experiment in general psychology, to Galton falls the almost 
equal ciedit of pointing the way to an individual psychology 
on an experimentnal basis. Galton is the true father of 
the mental “ test " and of all that later sprang from it — 
of the practical application of testing to pioblems of deficiency 
and aptitude, of vocational guidance and selection, of statistical 
analysis and the discovery of “ factors ” by the correlation 
method. Galton himself began the study of correlation 
between mental traits, work which was continued by a series 
of brilliant investigators, chief among whom were Pearson, 
William Brown, Cynl Burt, Godfrey Thomson and (by far 
the most important) Spearman — all, it will be noticed, 
British} though (except in Pearson’s case) most of this work 
only began in the twentieth century, some very considerable 
time after Galton had finished his, and uijider the stimulus of 
German experimental psychology, which was then being 
introduced into England. Had it not been for the work of 
Binet, we might indeed have said that this branch of psycho- 
logy was almost entirely British and American in its origin, 
just as the experimental psychology of general laws was 
almost entirely German m its early phases. 

By Pearson, the biographer of Galton, and his successor 
in the statistical and eugenic fields, we arq asked to 
look upon Galton as one whose claims as a founder 
of a new method in psychology ore no whit inferior 
to Wundt’s. So far as originality, ingenuity and versatility 
are oincerned, there is much to be saiji in favour of this con- 
tention. If his work proved less immediately fruitful ahd 
insjiirmg, it was probably because the wide dispersal of his 
energies did not allow him time or patience to follow up the 
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clues that he himself provided, or to collect followers or 
found a school to carry out this purpose. Except in the 
matter of eugenics (which was, jt is true, his most absorbing 
interest, to which all else was in some degree contributory oi 
subservient), he was a wanderer in the realms of science, who 
scatteied riches by the roadside as he passed, careless of the 
use to which they might be put or whether any use was made 
of them at all. In due course most of them were picked 
up and some have borne full interest. But, so far as 
immediate utilization was concerned, his discoveries were at 
a disadvantage as compared with those of Wimdt, whose 
chief interest was psychology throughout his life, who 
foimded an mstitute and worked there steadily for forty 
years, attracting thither all who were anxious to learn and 
practise the new saence Galton, however, remains a unique 
figure in psychology Never again m the history of the 
science up to the present time do we meet an investigator so 
brilliant, so versatile, so wide in his interests and abilities, 
so little bound by prejudice or preconception. Compared 
with him, all others (with the one exception perhaps of 
William James) are apt to appear a litde ponderous and 
pedantic, a litde blinkered in their oudook. Men of 
Galton’s temperament are comparatively rare in the world 
of science, for they seldom possess the qualities necessary 
for the development and employment of truly scientific 
methods. Modern psychology as an independent saence is 
fortunate in having such a man, and one of such calibre, 
in its brief history. 



CHAPTER IV 


CHILD PSYCHOLOGY AND SOCIAL PSYCHOLOGY 

Two further developments of evolutionism may be noted 
here, before we pass on to a consideration of the furthei pro- 
gress of systematic psychology after Bam and Spencer. The 
first and most important of these is child psychology, the 
second the anthropological study of the mental life of primi- 
tive peoples. We have seen that Barwin himself, in his 
Biografhicd Sketch of an Infant, made a start with the 
detailed and careful observation of the behaviour and 
development of young children. Some four years later 
appeared a more ambitious study of the same kind by W. 
Preyer, a friend of Fechner and Wundt and a worker in 
experimental psychology in its very early days. Preyer 
observed the devdopment of reflexes from birth and the 
gradual complications ensuing as a result of experience and 
learning, particularly the influence of imitation. Although 
much criticized, because of its inadequate separation of ob- 
servation from interpretation, the Mind of the Child is one 
of the gre^t classics of child psychology, and fresh editions 
of the book have been called for until quite recent times. In 
the early nineties the new interest in children began to 
develop apace. In 1891 Stanley HaU, who had recently 
returned to America from Wundt’s laboratory in Leipzig, 
founded the Pedagogical Seminary, the first journal to be 
devoted to the subject, while Sully in England established 
the British Association for Child Study in 1893. Both 
journal and association have played a considerable part in the 
development of the ** new education ” in their respective 
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countries The year 1893 also saw a further important 
study of individual development, Shinn’s No/tfs on the 
Development of a Childy while K. C. Moore a few years 
later prolonged the period of observation through several 
years of childhood Another influential book was SuUy’s 
Studies of Childhood (i 895 )> while in 1896 a very important 
practical step was taken by Witmer in founding, at Philadel- 
phia, the first Psychological Clinic for maladjusted children 
The full significance of this last step has .only been apparent 
in quite recent years, during which a multitude of similar 
institutions has sprung up m several different countries. The 
sudden blossoming forth of this movement since the Great 
War 13 undoubtedly due, on the one hand, to the increased 
understanding of nervous disease, its prevalence in childhood 
and its connection with delinquency, and on the other hand 
to the ability to distinguish clearly with the help of mental 
tests between functional disturbance and hereditary mental 
defect. The foundation of Witmer’s original clinic nearly 
forty years ago was, however, a step indicating lemarkable 
insight and courage and marks an epoch in the history of 
applied psychology. 

Through all this work the genetic background is constantly 
apparent Without the evolutionary point of view, these 
branches of psychology could scarcely have developed as they 
did. From time to time, moreover, the common aspect of 
development in race and individual was definitely stressed. 
Stanley Hall early adopted the doctrine of “ recapitulation ”, 
according to which the individual passes through the stages 
which have characterized the evolution of the race — a view 
which he consistently expounded in many of his contribu- 
tions, and which may perhaps be said to culminate in his 
great work on Adolescence published in 1904. Stanley Hall 
believed, for instance, that m its play activity the child 
exhibits a series of phases corresponding to cultural phases 
of human soaety, a huntmg period, a building period and 
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SO on. Another wiiter, Karl Groos, in two well-known 
books on the Play of Animals and the Play of Man 
respectively, both published in the nineties, advocated a 
different theory of play, namely that play was m the nature 
of a preparation for the future activities of the adult 
individual, that m his play the child, as it were, rehearsed 
and practised the tasks that he would latei perfotm in all 
seriousness as a man, and that the individuals who enjoyed 
this practice (through their play) would have a corresponding 
advantage over others in the struggle for existence, and 
would therefore be more likely to survive and reproduce 
themselves. These two theories, together with the less 
popular theory of surplus energy that was advanced by 
Spencer, have remained the chief theoretical contributions to 
the study of play— unless we extend the conception of play 
so to include art also, in which case tlie whole of ajsthetic 
speculation becomes relevant to the discussion. 

In his endeavour to bring together the development of the 
individual (ontogeny) and that of the race (phylogeny) 
Stanley Hall was ably seconded by James Mark Baldwin, 
the title of whose work on Mental Development in the Child 
and^ the Race (1895) sufficiently explains its standpoint. 
This Iwds us naturally to the other sphere we mentioned at 
the beginning of the preceding paragraph, i.e. the mental life 
of primitive peoples. The development of the anthropologi- 
cal and sociological aspects of psychology— like that of child 
psychology — ^was ah achievement of our 1860-1900 period, 
though here, as elsewhere of course^ earlier be^nmngs are 
not wanting. In sociology, especially, the influence of Comte, 
whose wprk became widely known both in England and 
Prance through the writings of John Stuart Mill, had 
familiarized thinkers with the idea of developmental stages in 
society even before the OHgin of Species, ^lis three stages, 
the theological, the metaphysical and the positive, have 
Undoubtedly helped to mould thought in the sociological 
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spheie among a host of writers, most of whom have hot 
avowedly belonged to the “positivist” school. In the 
anthropological sphere Bastian and Ratzel began to describe 
human customs m terms of adjustment to varying environ- 
ments. Already Waitz, Steinthal and Lazarus had published 
lyoiks in tlie fifties which were positivist in spirit and 
endeavoured to combine empirical analysis with historical 
perspective. Though written before Darwin’s Origin of 
S-peaes^ their outlook was largely developmental, as was also 
to a great extent that of the Zmschrift fur Volkerpsychologie 
und Sprachwissanschaft, founded by Steinthal and Lazarus 
in i860. To these two writers belongs the credit of being 
among the first to realize the psychological implications of 
philology. These implications were soon to be followed up 
by Max MlUler and others, and in later times have been 
illummatingly treated by the philologist Jespersen and by 
certain of the psycho-analytic writers j they have however, it 
would seem, not even yet received the more systematic and 
extensive treatment which will give philology and psychology 
full mutual benefit of one another. 

The most important writer in the whole sphei e of anthro- 
pology was undoubtedly E. B, Tylor, whose Primitive 
Culture (1871) marked an epoch in the development of what 
later came to be called “ cultural ” anthropology. Tylor’s 
most celebrated contribution was his doctrine of animism, 
the view that primitive man tends to look upon all things 
anthropomorphically, to treat them as though they had a 
consciousness and soul ” not unlike his own — in short to 
regard Nature as a mass of consaous forces, benevolent or 
hostile, to which all human happiness or sorrow, success or 
failure, are ultimately due. Religion itself is a development 
of animism, and is, therefore, in the last resort based upon 
the saihe delusions, though Tylor himself did not push the 
implications of his doctrine with the same fire and aggressive- 
ness as some of the more biological evolutionists had done. 



138 A HUNDRED YEARS OF PSYCHOLOGY 

His doctrine, nevertheless, proved a very influential one and 
was indeed but little called m question until close upon the 
end of the century. It then began to appear that there were 
degrees and kinds of animism which had to be distinguished, 
and that sometimes the objects and forces of Nature were 
not so much personalized, as regarded as vaguely defined 
powers, possessed by, or connected with, visible and tangible 
things — powers which wete helpful or dangerous as the case 
might be. This lattei concept of mana ”, originally intro- 
duced into anthropology by Codrington in his study of the 
MeUnesians (1891) and later popularized by Maiett, was 
perhaps the most important factor in leading to an eventual 
qualification of Tylor’s animistic views, his general influence, 
however, has been a very potent one in the psychologizing 
of anthropology, and in the main we may perhaps say that 
several of the greatest subsequent writers, including Wundt 
and Frazer, have followed in his tiadition. As in the case 
of these latter writers, his piedominantly psychological 
approach blinded him to some extent to more sociological 
and historical considerations, os was presently to be pointed 
out very forcibly by the “ diffusionist ” school. Tylor him- 
self was a ‘‘ parallelist ”, i.e. inclined to think that, given a 
certain level of cultural development, the same customs tend 
to arise spontaneously among different groups, however 
widely separated} whereas the “ diffusionists ” laid greater 
stress on the geographical transmission of cultural elements, 
this naturally leading' them to emphasize historical rather 
than psychological considerations. Tylor’s attitude is one 
that is natural to the psychologically-minded student of 
anthropology, and, though it has its very real dangers, it is 
no more perilous than that of the opposing school, who, in 
their enthusiasm for “ culture contact ”, are only too ready 
to neglect mental factors altogether. It seems clear that for 
a complete understanding of a given cultural element we 
require to know both its historical derivation and its psycho- 
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logical Significance;, in truth, the two schools are carrying on 
work that is Complementary rather than antagomstic. In 
any case Tylor’s (and Frazer’s) general outlook was one that 
later on became adopted and developed by the psycho- 
analysts, in whose hands the general similarities between the 
different aspects of “ primitive mind ” — ^whether in the child, 
the dreamer, the neurotic or the savage — have recently 
undergone an elaboration which seems likely to establish a 
successful and progressive “ comparative psychology ” upon 
a very wide basis.* 

The term “ comparative psychology ” was used by Herbert 
Spencer as the title of an essay in 1876, and between 1880 
and 1896 there appeared the three volumes of the Principles 
of Sociology ^ based on several further volumes of Descrip- 
tive Sociology, compiled by a number of assistant hands. 
Here the general scheme of development already worked out 
in First Principles, in biology and in psychology, is applied to 
the growth of human societies. Though writing from a more 
a priori standpoint and in the interests of a general theory 
of evolution, Spencer corroborated and amplified many of 
Tylor’s findings as regards animism and religion. Thus both 
authors are in agreement as to the importance of dreams and 
abnormal states in fostering the belief m the existence of the 
soul as an independent spiritual entity separable from the 
body and surviving after death, while Spencer elaborated the 
animistic theory of the origin of religion by showing the way 
in which the souls of ancestors gradually become converted 
into gods, The three great volumes exhibit the same mag- 
nificent breadth of vision and detailed application of the 
evolutionary theory as the earlier parts of the Synthetic 
Philosophy Indeed they are in some ways even more im- 
pressive, inasmuch as they are based on fuller data (obtained 

♦Wc may bote In thii connection that J. Piaget hai recently endeavoured to ihow 
that TyWt amtniatic theory u tru^ alio of the ypimg chitd> though in vltvr of 
crlticiimi now being made it would appear likely that Piaget's vicwi may be in no lew 
need of qualidcatlon tbim weti TyJo^i* 
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with the aid of the compilers of Descrifthe Sociology) and 
are less marred by exaggerated or mistaken biological 
doctrines, such as that concerning the inheritance of acquh ed 
characters, which played so large a part m the Psychology. 
The Principles of Sdctology definitely and irrevocably intro- 
duced the concept of evolution into anthropology, social 
psychology and sociology itself, and, howevei little Spencer’s 
influence is octxially acbiowledged, there have been few books 
since written in any of these fields that do not to some extent 
bear the impress of his work. 

Spencer’s Principles may be justifiably looked upon as the 
first book on “^cial Psychology” as now understood, 
though It was much else besides. Several othei works of 
importance followed, however, in the coui se of the nineties. 
Of these the first was Gabriel Tarde’s Laws of Imitation 
(1890), in which there is an attempt at a logical analysis of 
the various forms of sodal interaction, for in Tarde’s sense 
imitation ” embraces practically all influence exercised by 
one human being on another — ^whatever the mental level 
involved. A great number of general situations were con- 
sidered in which it is evident that “ imitation ” plays a part 
in the structure and development of human conduct: the 
formation of groups through the assimilation of behaviour, 
belief and attitude, the influencing of one group by another, 
as when country people copy townsmen, the socially inferior 
copy their superiors, or the conquered copy their conquerers, 
and so on. In all these matters the treatment is more explicitly 
and intimately psychological than in any previous work upon 
such subjects. In one sense Tarde’s standpoint represents a 
passionate reaction against the sensationism of the associa- 
tiomsts, He distinguishes three kinds of mental activity : 
the mind’s reaction to external objects, to other minds, and 
to itself respectively. Whereas the ossociationists had 
attached most importance to the first, Tarde stresses the two 
latter. As a result, sensation plaj^ m his work an unim- 
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portant part as compared with belief and desire. We here 
find the emphasis on the conative aspects of the mind which 
has ever since been a characteristic of books on soaal psycho- 
logy. While it was comparatively easy to write textbooks on 
tile individual mind in which knowledge received a far more 
extensive and elaborate treatment than feeling or emotion, 
this seemed almost from the beginning to be an impossible 
task to carry through, when psychologists began seriously to 
concern themselves with the action of men in groups. The 
fiction that man was a consistently rational animal could no 
longer be maintained when he was looked at from this new 
point of view, and psychologists had now perforce to look to 
the orectic, rather than the cogmtive, elements of the human 
mind, to account for the strange and unreasonable behaviour 
that was everywhere so much in evidence. This element of 
irrationality was even more stressed in the writmgs of Sighele 
and Le Bon, who devoted their attention not so much to 
permanent groups as to crowds. Le Bon’s work on The 
Crovod (1895) has become a classic. It presents the reader 
with a vivid picture of the collective madness that may 
take possession of undisciplined and fortuitously formed 
assemblies. Emphasis is laid upon the fact that the moral 
and intellectual level of such assemblies tends to be that of 
jts lowest rather than of its average or highest members, and 
, this is explained in terms of loss of individuality. The 
individual feels himself swamped in the group and at the 
same time is consaous of a sense of brute strength through 
belonging to the group. There is no need for him to use 
his intellectual powers, no call for him to awake his sense of 
moral responsibility, for the group is in a sense all power- 
ful, and therefore not in need of intellect or morals. Such 
crowds are at the mercy of the more primitive instincts that all 
its members have in common, or of such suggestions as are 
given by their leaders, A leader indeed occupies much the 
same position in relation to the crowd as the hynodst does in 
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relation to the patient he has hypnotized. In fact Le Bon 
carried into crowd psychology the knowledge recently gained 
by Charcot, Liebault, Bernheim and other French psychia- 
trists m the domain of psycho-pathology, much as Fieud 
some twenty-five years later employed m the same sphere 
the concepts he had formed in his psycho-analytic work. 

Together with these important developments in social 
psychology, the nineties witnessed also the beginnings of the 
psychology of religion In some ways these beginnings may 
be traced to Stanley Hall’s studies of childhood, which 
included inquiries into the child’s notions of God, his ideas 
of right and wrong and any sudden “ conversions ” or 
changes m his moral attitude. By far the most significant 
event in this field, however, was the appearance of Starbuck’s 
Psychology of Religion in 1899. This book was based 
essentially on a series of personal documents in which the 
writers described their own, often very remarkable, religious 
experiences. Indeed this collection of manuscripts has 
been corrCctly described as the first gieat inductive approach 
to this unique aspect of human life. Starbuck himself used 
his material chiefly for the purpose of a study of religious 
conversion. He showed that conversion is in the nature of a 
sudden resolution of a conflict between mutually antagonistic 
elements within the personality, a resolution in which certain 
concepts all at once acquire a new value and, through the 
intense satisfaction they afford, enable the individual to settle 
down with a stability hitherto unknown. Starbuck thus found 
himself brought face to face with the phenomena of mental 
conflict, which at just about the same time were being studied 
by Freud in the early days of psycho-analysis. Indeed, it 
seemed clear from the start that religious psychology, no 
less than social psychology, might have much to learn from 
psycho-pathology, and, if any investigator had been bold 
enough to draw the inference, it might even then have been 
maintained that here again there was room for a broadly 
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conceived “ comparative psychology ”, embracing many at 
first sight very distinct aspects of human behaviour and 
experience. In fact, however, the need for collaboration and 
mutual assistance over a wide field is only now becoming 
realized. The multiplicity of claims on the attention of the 
infant science of psychology has up to now prevented any- 
thing like a satisfactory plan of development or adequate 
co-ordination of the work carried on in various fields and by 
vanous methods. Such co-ordination, we may hope, will 
characterize the adolescence of psychology, which has yet to 
come. For the moment, and throughout the century that is 
covered by our present survey, we have to be content with 
the enterpnsing, though often inharmonious and erratic, 
efforts of a youthful disaplme that has not yet gained a full 
understanding of its own powers and limitations, and has yet 
to learn how to use these powers to its own best advantage. 



CHAPTER V 


SYSTEMATIC PSYCHOLOGY — THE GREAT TEXTBOOKS, 
BRENTAKO to JAMES 

It is now time to pick up the story of what from want of a 
better term we have called “systematic psychology’’, i.e. 
psychology which was not predominantly experimental, 
physiological or biological, but which may be looked upon as 
in the tradition of the older psychology established by the 
earlier, moie philosophic wiiters. Within this field the fiist 
important writei after Bain was Franz Brentano, whose 
Psycholo^d vom emphhchm StandpunktOf published in 
1874, proved to be a very influential work, though actually it 
is one that is but little read to-day by English-speaking stu- 
dents. Brentano is looked upon as the founder of “ act psycho- 
logy ”, as distinguished from the “ content psychology ” that 
was predominant among the early experimentalists. We have 
seen that for long there had been two dc^minant, though not 
always clearly differentiated, conceptions of how the mind 
worked. According to the one notion, which found its fullest 
expression in the extreme associationists, the mind was 
essentially a mechanism, automatically elaborating the 
material provided for it by the senses. According to the 
other, it was itself an active and creative agency, Those who 
favoured the first view endeavoured to conceive of mind in 
terms of material causality, those who held the second 
believed that the most essential phenomena of mind were left 
out of account in any such reduction. Since the experimenters 
had physics and physiology before them as their ideills, 
It was only natural that they should tend to adopt the former, 
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mechanistic, standpoint. Accordingly they were interested 
in the content of the jnind at any moment and the laws which 
governed the appearance of successive contents, the simple 
scheme of associationism suited them well enough, especially 
since associationism regarded mind as built up of sensory ele- 
ments, and sensations were relatively easy to experiment 
upon. The “ activity ” of mind on the othei hand appeared 
as something uncontrollable, unpredictable, and even mysti- 
cal — ^nd as a matter of fact had often enough been 
emphasized by those who invested the mind with certain 
transcendental powers, which removed it altogether from the 
domain of strictly scientific treatment. It is perhaps not 
surprising, therefore, that Brentano should have been a 
priest, and that the “Austnan school” with which he is 
assoaated should have flourished in the more southern part 
of central Europe, where Catholic influence prevailed. 
Brentano’s originality, however, consisted m uniting an 
insistence on activity with a strict empiridsm. “ Experience,” 
he said, “ alone influences me as a mistress.” And certainly 
he was no dodle follower of dogma} for, though It cost him 
his Chair, he resigned from the Church rather than accept 
the doctrine of papal infallibilty, against which he had fought 
as the champion of the liberal party. For Brentano, how- 
ever, experience revealed, not an inert content of sensations 
and their combinations, but mental “acts”. Sensations 
exist, but they themselves are not mental, what is mental 
is the activity that occurs when a person “ sees ” a colour, 
“heais” a sound or “smells” an odour. There are, 
according to Brentano, three fundamental classes of psychic 
activity} ideating (as m sensing or imagining), judging, and 
the processes loosely to be described as love or hate (which, 
in more modern terminology may be said to embrace the 
whole category of orexis). Moreover, the objects of an act 
may be another act, so that the mind can actively contemplate 
its own activity. 
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We need not enter here into the complexities of Brentano’s 
psychology. It is perhaps sufficient for our present purpose 
to state that his great contribution was the emphasis he laid 
upon activity, and to indicate some of the principal ways in 
which his influence was felt in subsequent psychology. The 
most immediate effect of his work was on the Austrian school 
of writers who dealt with GestaUqmlitdt^ about which we 
shall say a few more words in a moment. Latei on, his 
influence passed to England, and in the persons of Ward and 
Stout, led to the final overthrow of associationism in its 
classic form. In the early twentieth century it appeared in 
the work of the WUrzburg school on the “ psychology of the 
thought processes ”, a little later in that of the very prolific 
modern school of GestaU, and quite recently the work of 
Brentano and other members of the “ Austrian school ” 
appears as a directing element in Spearman’s ambitious attempt 
to formulate the “ principles of cognition ”, Brentano him- 
self, though an empiricist, was no experimentalist, but in the 
three last developments, we find that the forces set in action 
by his work eventually penetrated to the laboratory and there 
produced results of great importance. 

We may now turn our attention to Brentano’s immediate 
successors in the Austrian school, The most important of 
these were his pupils von Ehrenfels and Meinong, to the 
former of whom is due the first clear formulation of the 
doctrine of form-quality {Gestakqmlit'dt), Already in 1885, 
in his Analyse der Empfindm^en^ Ernst Mach had pro- 
pounded the view that there existed sensations of “space 
form ” and of “ time form ”, meaning thereby that the form 
is mdependent of particular sensory quality, e.g, that a circle 
may be either red or green, or that a tune is the same in what- 
soever key it may be played. Five years later, m 1890, von 
Ehrenfels maintained that form in space or time is a new ele- 
ment or quality, independent of the sensory fmdamenls on 
which it rests, The form of a square, a circle or a tune, Is 
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as immediately experiential as the purely sensory elements 
concei ned Such form qualities, moreover, are not confined 
to space and time, but are to be found in tonal fusions, m the 
flavours of taste and smell, and m the perception of move- 
ment. Furthermore, they may themselves be of various 
levels, the higher levels having as their fundaments the form 
qualities of lower levels, as when we became aware of the 
relationship between two figures or two tunes. Much the 
same views were also urged by Memong in the following 
year, though with a different terminology,* with more 
emphasis on the importance of relations, and with a distinc- 
tion between form qualities on the perceptual and ideational 
level. 

Since their novelty consisted in a new element, the 
views' of both these writers might possibly have been 
expressed in terms of ‘‘content’’ psychology, but, prin- 
cipally owing to the influence of their teacher Brentano, 
both von Ehrenfels and Memong conceived of their new 
elements as “ acts ”, and saw in them dynamic creations 
of the mind. Meinong’s terminology, however, already 
indicates a tendency to return to the old view, and this 
tendency wa6 carried still further by the next member of 
the school, Cornelius, for whom a form quality was not a 
“ founded ” content, as it was for Meinong, but a founded 
attribute, an attribute that itself came into being as the result 
of an analytic process of attention — a view which was 
expressed in terms that were more familiar to the experi- 
mentalists and which was for the most part in harmony with 
the results of extensive investigations into perceptual forms 
carried out shordy afterwards by Schumann, von Aster and 
others. Schumann, however, m stressmg the effects of die 
varying direction of attenfaon on these forms, considered 
attention itself to be an act. The Austrian school is usually 

•Melttong adl«d th« fundament* founillng content* ” and the fprm qualitlei 
" founded content*”, tho two together forming a ” complexion” 
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held to include also Witasek and Benussi, who to some extent 
earned on the “act” tradition into the twentieth century, 
Benussi, moreover, was definitely an experimentalist, whose 
psycho-physical work on space and time peiception was 
expressed in the concepts and theories elaborated by the 
earlier members of the school. Meinong himself, though 
no experimenter, had founded the first Austrian laboratory 
at Graz m 1892, and it was here that Benussi carried over the 
“ form quality ” tradition into the experimental field. 

The revolt started by Brentano against the associationist 
outlook as found in the “ content psychology ” of the 
laboratories in one way or another influenced most of the 
important writers of textbooks or systematic treatises in the 
last twenty years of the nineteenth century. We have 
already mentioned Ward and Stout in this connection., We 
might, however, with almost equal justice have referred in 
the same way to Th. Lipps, HSffding, James and KtUpe, 
who (excluding for the moment Wundt) were among the 
principal writers of textbooks or general expositions during 
this period. Of the others, Volkmann’s Lehrhuch, published 
in 1876, was almost purely Herbortian, Srilly’s works may be 
regarded as conbnuing the tradition set by Bain, while 
Titchener’s Outline was Wundtian in spirit. Theodor 
Lipps’s GrundtaUachen des SeelenUbms (1883) was the first 
general textbook, other than Wundt’s own, to take account 
of the new developments in the experimental field, but it 
was in no sense a copy of Wundt’s. Lipps took into con- 
sideration the data provided by Ibotze, Hdmholti, Wundt 
and others, and endeavoured to incorporate them in a new 
system which had much in common with that of the Austrian 
school, for to Lipps also the mind was essentially active. In 
Boring’s words, he was “ just on the edge of experimental 
psychology— but not quite within it ”, This applies particu- 
larly to his work on space perception and sesthetics, for which 
he is perhaps best known at the present day. He is especially 
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associated with the doctnne of “empathy” {EinfUhlung), 
to which he was led by his studies of opti(^ illusions,* 
and according to which we tend to “ feel ourselves into ” the 
objects of our contemplation, a circumstance that determines 
many of our aestlietic reactions. A vertical line seems to be 
contendmg against gravity, the end lines of the celebrated 
MUller-Lyer illusion make the whole figure expand or shrink 
together as the case may be, a column with too large a 
capital seems to be oppressed with a heavy burden, whereas 
another with too small a capital gives a sense of unnecessary 
effort. In Lipps’s work the act psychology is fused with an 
insistence on the importance of the self, and both of these 
elements find characteristic expression in his views on 
aesthetics. 

Next in historical order to Lipps’s Grtmdiatsachm came 
SuUy’s Outlines of Psychology (1884) which was an im- 
mediate success, and took its place as the foremost English 
textbook, supplanting Bain’s two books which had been 
written about a quarter of a century earlier and were now 
growing out of date. Sully had a gift for clear and ordered 
exposition, and he followed up his first textbook by several 
others, of which the Teachers’ Handbook of Psychology, pub- 
lished in 1886 Was the first psychological book on modern 
lines written expressly from the educational point of view. 
Sully, in his earlier years, had written books on more special 
aspects of psychology, and his Illusions in particular was a 
stimulating essay on a subject that was at the time arousing 
the greatest interest among writers of all schools. Later on, 
as already noted, he devoted himself principally to child 
psychology and published several volumes on this topic Jso. 

James Ward was the true suepessor of Brentano and of 
Lipps, for the most essential elements of his system are 
the two concepts of activity and the unity of the self. 
Ward’s fame as a psychologist is based on his article on 

Somnautbttik, 1897, Atsibetik, 1903-6, and rnanr mdividnal papert. 
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“Psychology,” in the ninth edition of the Encydoptedia 
Britmntca (i,886), subsequently elaborated in the eleventh 
edition (1911). Seldom has an encyclopjedia article 
aroused so much interest or enthusiasm. It was Imme- 
diately treated and reviewed as though it weie a book, 
and one of the principal reviewers was Bain, whose 
associationism it attacked. The appearance of the article 
was indeed an event of considerable importance. First, 
because it represented the first occasion on which the 
Encyclopasdia had honoured psychology with the treatment 
accorded to sciences recognized to be of importance in their 
own right (in MansePs article, which Ward’s supplanted, 
psychology was treated under “ Metaphysics ”)j secondly, 
because of its own ments as an exposition 5 and thirdly, 
because it delivered a blow to assoaationism from which this 
doctrine has never yet lecovered. Ward literally put asso- 
ciationism in Its place, by showing at once its justification and 
Its limitations. Association was important as a mechanism, 
but was far from being able to account either for the unity 
or the creativeness of mind. For both of these the “ subject ” 
was an indispensable desideratum} the complexity of mind 
comes about, not “ through the combination and re-combina- 
tion of various elementary units ”, but rather as the result 
of a gradual differentiation of a primary unity. In this 
respect Ward’s conception was biological rather than physio- 
logical or physical. Though he had studied considerably 
in Germany, it was not for nothing that he was a countryman 
of Darwin and of Spencer. Ward eventually gave his 
system fuller form in his Esychologicd PtincipleSy which 
appeared oVer thirty years after thi original article, in 1918. 
As if to anticipate an inevitable criticism, he himself suggested 
that his later book would seem to many a “ belated patch- 
work ”, Belated it undoubtedly was, for though containing 
many of the merits of the article, it failed utterly to take 
account of the great mass of data that had accumulated in the 
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intervening years. To the majority of psychologists, busy 
with new methods and the discussion of new standpoints, the 
book seepied an anachronism and served as little more than 
a reminder of the important role that Ward had played a 
geneiation earlier 

Influential as Ward’s Encyclopasdia article had been, it 
was not altogether easy reading, nor was its mode of publica- 
tion calculated to bring him many other readers than those 
of the professional or specialist class. The wider populariza- 
tion of Ward’s point of view was, however, brought about by 
Stout, whose Manual (1898) is well known to every English 
student, and who combined the influence of Ward and 
Brentano with that of Herbart and of traditional assoda- 
tionism in a happy way that appeared to extract the best 
elements from them all and make them complementary 
rather than antagonistic. The Manual was preceded by the 
Analytic Psychology, in which the biological attitude implied 
in Ward (and before him expliddy adopted by Spencer) is 
elaborated. Both Ward and Stout made new and fruitful 
use of Kant’s distinction between die three aspects of mind, 
cognition, affection and conation. It was Stout who popu- 
larized the latter word and who most clearly defined the 
relation of these aspects to one another. Both thinking and 
willing, he maintained, were ways in which the organism 
seeks to maintain itself and to regain its lost equilibrnun, 
whereas feeling is dependent on the success or unsuccess of 
these efforts, pleasure accompanying success and its opposite 
accompanying failure. The mind thus seeks a goal, and its 
development cannot be accounted for except in terms of an 
active unity. In dealing with this process of development 
in the Analytic Psychology, much use is made of the concept 
of apperception, though the word is never mentioned in the 
Manual. On the whole the earlier work, though less often 
read to-day, is the more suggestive and original of the two. 
It is well worthy of greater attention than it usually receives 
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from the modern student, for it is at once an acutely peneti-a- 
ting and profoundly satisfying book, and it is astonishing 
how many anticipations — or at least adumbiations — of later 
twentieth century developments are to be found m it. It 
contains a good deal of what is more explicitly stated later on 
by the Gestalt school, and even some things that are 
characteristic of psycho-analysis, while the general biological 
view of the mind endeavouring to preserve its equilibrium in 
spite of disturbing drciunstances is one that has become 
increasingly popular in recent years. 

Textbooks or general treatises came fast round about 1890, 
and between Ward^s article and Stout’s Analytic Psychology 
there were no less than seven such works of an important 
character, Dewey’s Psychology^ Hhffding’s Outline^ Ladd’s 
Elements of Physiological Psychology James’s Principles , 
SuUy’s Human Mindy KUlpe’s Outline and Titchener’s Text- 
book. It is clear that there was now a demand for books on 
the mind of a scientific but not too technical a nature, The 
public and the ordinary student had awakened to the fact 
that new life was astir in this field which had so long been 
regarded as being a territory reserved strictly for the philo- 
sophically erudite. Their demand for knowledge in a 
palatable form was very adequately catered for by the above- 
mentioned series of volumes, which together provided a treat- 
ment suitable for every reasonable taste, Sully’s book was 
perhaps the least original but the most generally instructive, 
HCffding’s was mainly in the tradition of Brentano and Ward 
rather than of Wundt, for it laid great stress on activity in 
a biological sense, combining this with an emphasis on the 
unconscious and the adoption of a pan-psychic attitude that 
would surely have pleased Fechner (who died the same year, 
1887, in which this book was published). The Outline was 
very popular and was translated into several languages, 
making a wide appeal both to English and German-speaking 
readers^ KOlpe’s OutUnoy published six years later, was a 
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rather moi e academic production, Klilpe was Wundt’s pupil, 
the. book was dedicated to Wundt, and was definitely an 
attempt to write a textbook on an experimental basis. On 
the whole KtUpe succeeded m turning out a much more 
readable presentation than his teacher. The Outline was 
indeed the first short presentation of experimental work in 
a systematic setting that had been attempted. It was, how- 
ever, written before Ktllpe’s own intellectual maturity and 
before he himself had embarked on the new experimental 
adventures of the “ Wlirzburg school ” with which his name 
IS now chiefly associated. In later years he was often urged 
by his pupils to bring his early Outline up to date, but he 
never gave way to their entreaties. A revised Outline might 
have become a textbook of very considerable importance m 
the early twentieth century. As it is, the book is npw little 
likely to be read, unless it be from the historical point of view. 

Dewey’s Psychology was the first American textbook of 
the “new” psychology, but it still approached its subject 
from the philosophical point of view and devoted some space 
to the discussion of philosophical pre-suppositions. Perhaps 
for this reason it was, after a few successful years, superseded 
by other texts that dispensed with these preliminaries. 
Ladd’s Elements of Physiolo^cal Psychology was a definite 
attempt to produce an English equivalent of Wundt’s 
GrundzUge. Like the latter work, it deals at much greater 
length than most psychological texts with the brain and 
nervous system. It was successful in its aim, and was also 
far more readable than its great original. It was revised by 
Woodworth in 1911, and is indeed worthy of being periodi- 
cally revised in the same way as the GrundzUge. Titchener’s 
Outline (published in 1896, four years after he had finished 
his studies With Wundt at I^eipzig) was somewhat simdar to 
KUlpe’s and only just missed the honour of being the first 
English treatise written definitely from the laboratory stand- 
pdlnt In any case, however, it was soon eclipsed by the 
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same writer’s unique Etifmnmtd Psychology, which 
appeared in the early years of the new century. 

Meanwhile, however, William James had written what is 
almost certainly the greatest classic of psychology. It took 
twelve years to write, during which time James, who had 
started as a physiologist, became a psychologist, and was on 
the way to becoming a philosopher. The Principles of Psycho- 
logy .was never really planned as a systematic treatise, and, 
when it eventually appeared, large portions of it had already 
been published m various Journals. It is not even quite 
internally consistent} but these defects are more than out- 
weighed by compensating virtues. Its qualities are essentially 
those of the man who wrote it. J ames was forcible, yet kindly 
and tolerant} he possessed a very real and lively interest in 
human beings, their thinkings and doings (for he was certainly 
not one of those psychologists who adopt their profession as a 
compensation' — ^in the Adlenan sense — for their inability to 
understand their fellow creatures in ordinary life)} he was 
a philosopher, but one who held that philosophy should not 
be divorced from the actuality of hupian hopes and strivings} 
and he possessed a challenging, compelling and attractive 
literary style, There are phrases and passages in the book 
which, when once read, are apt to become part of the per- 
manent equipment of the budding psychologist — as many 
generations of students have discovered. When we add to 
this the fact that James’s general attitude seems to have been 
in harmony with the predominant tendency of American 
psychological thought, i.e. towards activism and functional- 
ism, the study of the living person and of the difference 
between persons, rather than the investigation of fundamental 
laws or the discovery of elementary qualities, then it is not 
difficult to understand the influence exercised by this book. 
James, too, had many subsequently distinguished psycholo- 
gists (including Angell, Calkins, Hcaly, Sidis, Thorndike, 
Woodworth and Yerkes) among his pupils, though he 
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founded no school as Wundt had done (probably because he 
was too unsystematic)} if anything, he was indeed, as Brett 
puts it, “ systematically erratic 

One of the curiosities of James’s position was his attitude 
towards experimentation. He was the first to teach the sub- 
ject in America, for when mstructoi m physiology in Harvard 
he gave some traming m it to his students in 1875 — four years 
prior to the foundation of Wundt’s laboratory. He was 
always the champion of the experimentalists, and was some- 
how convinced of tlie ultimate importance of their work 5 but 
personally he disliked it, was impatient of its limitations, and 
felt admiration mixed with wonder and contempt for those 
who were able to tolerate its drudgery. He solved the diffi- 
culty in his own case by bringing MUnsterberg (with whom 
he sympathized as the most dashing and “ advanced ” of 
the experimenters) to Harvard m 1892;, to take charge of 
this side of the subject. James disliked pedantry in any 
form, and the experimenter all too easily became a pedant — 
especially in the early days when he was inevitably to some 
extent self-conscious about his newly achieved methods of 
precision. 

On the other hand, James was one of the first psycho- 
logists to realize the importance of the abnormal ” 
phenomena of mind and the lessons to be learnt from them. 
He took his pupils to visit mental hospitals, and though at 
first he was hostile to the idea of subconscious mind (saying 
that it threatened to turn “ what might be a science into a 
tumbling ground for whimsies ”), he later on became more 
than reconciled to the notion, and even went so far as to 
declare that the discovery of mental processes outside the 
sphere of consciousness was the “ most important step for- 
ward ” that had occurred since his own student days, revealing 
as it did an entirely ' unsuspected peculiarity in the 
constitution of human nature 

James’s general attitude was one not far removed from 
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that of Ward and Stout, He had no use for elementarism, 
but looked upon the mind in a way that combined Brentano’s 
insistence on activity with the evolutionary outlook of biology. 
“ Consciousness,” he said, “ has in all probability been 
evolved, like all other functions, for a use,” Anticipating 
his later pragnaatic attitude in philosophy, he held that even 

necessary truths ” which appeared to be inevitable, such 
as geometrical relations or logical structures, ai e not really 
inevitable in any absolute sense but only because for countless 
ages our ancestors were selected by virtue of their possession 
of Certain thodes of apprehending and reacting to the universe. 
Such “necessary truAs” in the biological sense are con- 
trasted with the effects of (individual) experience, which have 
been.dinned into us by repetition, but which still appear as 
arbitrary rather than inevitable. Poles asunder as the two 
men were, we may yet here see something very similar to 
Spencer’s endeavour to combine the empirical theoiy that all 
experience is individually acquired with the theory of innate 
dispositions by assuming that what is learnt by the individual 
tends eventually to become the natural heritage of the race — 
except that Spencer presupposed the inheritance of acquired 
characters, whereas James did not, James’s biological out- 
look is shown also in bis insistence upon instincts. It was he 
who really started the fashion for classifications and catalogues 
of instincts, though his own list is somewhat crude, including 
as it does tendencies of very various levels of complexity, 
Without any adequate statement or explanation of their 
differences in this respect (compare, for instance, the very 
vague and ill-defined instinct of “ secretiveness ” at one end 
with the very specific mechanisms of “ sucking ” or “ hic- 
coughing ” ht the other). 

The most famous — or perhaps one should say the most 
notorious — of James’s more specific doctrines was his theory 
of emotions — originally propounded in 1884, and indepen- 
dently put forward in a very similar form by the Danish 
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physiologist C. G. Lange a year later. As is well known, this 
theory endeavours to explain emotional experiences in terms 
of their bodily accompaniments. He reversed the usual 
assumption as regards cause and effect, and maintained that 
the perception of the bodily changes is the emotion, not that 
the changes take place as a consequence of the emotion. If 
we analyse out the various bodily factors in fear, anger, etc., 
the changes in the heart beat, the goose flesh, the tensions in 
the myscles and so on, there is nothing left of these emotions. 
In his original statement of the theory he over-emphasized 
the influence of the voluntary muscles, but it is clear that from 
the start he intended to include visceral changes also, and it 
is these changes that have been chiefly stressed in subsequent 
expositions of the theory. The theory has always been 
spoken of respectfully and is admittedly not easy to dis- 
prove j nevertheless few, if any, have ever believed it to be 
really true — or at any rate to be the whole truth (for no one 
disputes the great importance of bodily changes in emotion). 
Apart from more general appeals to experience, two special 
lines of evidence have been brought against it in recent times 
— the first by Sherrington, who tried to sever all afferent 
nerves that could convey impressions from the viscera to the 
brain and who found that under these conditions the emotional 
expressions of the dogs on whom he operated remained 
unaltered, the second by Cannon, who, although he dis- 
covered a well-marked series of physiological changes (con- 
nected espeqally with the secretion of adrenalin) in fear and 
rage, could find no difference corresponding to the subjective 
distinction between these two emotions. Neither of these 
arguments is decisive, and the theory still stands much as it 
did when it was propounded. But however adequate or in- 
adequate it may be, it has undoubtedly served a valuable pur- 
pose in calling attention to a neglected factor and in 
stimulating thought, discussion and research — ^which is 
exactly what James would have wished. 
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James’s revolt against the elementarism of Wundt comes 
out most clearly in his doctrine of tlie “ sticam of conscious- 
ness Temporal sub-divisions are, he maintained, purely 
matters of convenience, and the attempt to split up conscious- 
ness into a number of discreet ideas or picsentations is bound 
to prove misleading. At most we may grasp a span of a few 
seconds’ duration as a unity (the “specious piesent”), and 
distinguish between the more “ svibstantive ” states—which 
are, so to speak, the stopping-places of thought and are easily 
observed — and other more “ tiansitive ” states, which are so 
vague and Beetmg that they usually escape notice altogether. 

James’s activism comes out strongly in his treatment of 
the will. He gives a characteristically vivid description of 
various types of choice and decision — a description the cor- 
rectness of which has to a remarkable extent been borne out 
by subsequent experimental investigations, though in the last 
resort he calls m a somewhat mystical “ fiat ”, which most 
other psychologists would prefer, if they could, to reduce to 
more fairuHar terms. He has been accused, too, in this con- 
nection, of being inconsistent with regard to the mind-body 
relation. He repeatedly says that psychology has no use for 
the Concept of the soul, and yet he contends elsewhere that 
there exists some integrating and organizing force which 
looks very like the soul. But James never regarded con- 
sistency as among the most important of the virtues. 

We may possibly consider it inconsistent also that, although 
he thought there was no real inevitability about “ necessary ” 
truths, which in the last resort only represented what had 
proved to be convenient and useful methods of apprehension, 
he yet held that space perception was not entirely a matter 
of experience, as Lotze, for instance, had maintained, but that 
every sensation had a certain intrinsic spatiality or “ crude 
voluminousness ” which provided the subtance out of which 
is built the complex spatial order as we actually knbw it. 

Of the many other well-known features of James’s Prin- 
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cifles we can mention only one, his treatment of memory. He 
sought to reconcile the traditional view of the faculty psycho- 
logy? according to which memory is an idtimate unitary power 
of the mind, with -the associationist view, according to which 
it is only a loose name for a vast number of quite independent 
traces or connections. There is, he suggested, on the one 
hand a general power of retentiveneas, dependent on the 
structure of the brain, a power that varies from one individual 
to another, while on the other hand it is equally true that 
the retention of a specific item depends on one particular 
neiural path, so that learning one thing will not help us to 
learn another. To test this latter point he conducted what 
was really the pioneer investigation into the “ transfer of 
training ”, and actually foimd that the memorization of 
certain kinds of poetry did not improve the ability to 
memorize others. He concluded that general retentivencss 
cannot be improved by training, and that such transfer as 
occurs is due only to the catry-over of improved methods of 
learning, where this is possible. The many subsequent 
experimental inquiries on the same lines have on the whole 
overwhelmingly corroborated the view that there is no 
general transfer} but they have tended to show also that there 
is no general power of retentiveness in the sense that a given 
individual is equally retentive for all kinds of material} they 
have indicated rather that there are a number of narrowly 
specific but overlapping abilities, and that the farther 
removed two kinds of learning are from one another (as 
regards either material or method) the less safe it is to predict 
from ability in one to ability in the other. 



CHAPTER VI 


FECHNER AND PSYCHO-PHYSICS 

It is more than time that we started to deal seriously with 
the developments of experimental psychology in our second 
period, for, as the readei will have observed, the experi- 
mental method has for some little while been constantly 
intruding itself into our discussion, tliough we have on the 
whole endeavoured to avoid it and to confine ourselves to 
evolutionary and systematic psychology. We have seen, for 
instance, how Galton’s fertile mind linked up psychological 
experiment with the evolutionary outlook, and how the 
same fusion was later on made by Thorndike in the case of 
animal psychology: We have seen, too, how James, the 
literary genius of psychology, was both attracted and 
repelled by the new school. It is now our business to 
examine the birth and progress of this movement, which 
we have hitherto sensed as an important background to the 
developments we were considering. 

The first nineteen years of our second period (from the 
appearance of Fechner’s EUmmte in r86o to the founda- 
tion of Wundt’s laboratory in 1879) differs fiom the later 
part of this period in that interest centres round some half- 
dozen names only, of whom three, Fechner, Helmholtz 
and Wundt were stars of the first magnitude. With the 
work of the two first of this trio we are already to some 
extent familiar. We have seen how Helmholtz measured 
the speed of the nervous impulse and how Fechner arrived 
at the ideas embodied in his ElementOi the work whicli is 
usually regarded as markmg the definite beginning of the 
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“ new ” psychology. A full history of modern psychology 
should doubtless deal tn extenso with the problems and con- 
clusions of this historically most important book and with 
the discussions to which they are, after more 'than seventy 
years, still giving rise (discussions which continued in full 
flood for at least half this period). But as soon as we begin 
to treat these points in detail, they take on an academic and 
forbidding air, so that we may well be excused from 
atteinpting such a treatment here, for this is not a book for 
speaalists m psycho-physics. Besides, there are psycholo- 
gists of eminence who maintain emphatically that the task 
IS in any case not worth while. Of these, James was the 
one who expressed himself "most vigorously and strikingly. 
He took up the extreme view that the intrinsic merit of 
all this work amounted in the end to “ jUst nothing It is 
almost impossible to forbear quoting some of his own words 
in this connection: 

“The Fechnerian Maasformel and the conception of 
it as an ultimate ‘psycho-physic law’ will remain an 
‘ idol of the den ’, if ever there was one. Fechner himself 
indeed was a German Gelehrter of the ideal type, at once 
simple and shrewd, a mystic and an experimentalist, 
homely and daring, and as loyal to facts as to his theories. 
But it would be terrible if even such a dear old man as 
this could saddle our science forever with his patient 
whimsies, and, in a world so full of more nutritious objects 
of attention, compel all future students to plough through 
the difficulties, not only of his own' works, but of the still 
drier ones written in his refutation. Those who desire 
this dreadful literature can find itj it has a ‘ dischpinary 
value ’} but I will not even enumerate it in a footnote. 
The only amusing part of it is that Fechneds critics should 
always feel bound, after smiting his theories hip anti 
thigh andieavmg not a sticl^ of them standing, to wind up 
K 
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by saying that nevertheless to him belongs the imperishable 

glory, of first formulating them and thereby turning 

psychology into an exact science.” 

Most students will agree with James that much of the 
discussion and a good deal of the experimental work on 
psycho-physics is of an and kind that has borne little fruit 
commensurate with the labour spent on it. Few, however, 
have been leady to believe that this woik has histoiical value 
only. At this distance of time it is becoming relatively easy 
to see what were the points of real value established by 
Fechner and his more immediate successors, over and above 
the stimulus their work provided for the attack on “ more 
nutritious objects ”. These we can accept with gratitude, 
leaving the rest to those who have the necessary courage to 
make closer acquaintance with tlie “ dreadful literature ”, 
either because, as James ironically suggests, of its disciplinary 
value, or because they have caught a few sparks of Fechner’s 
original enthusiasm, which (stiange as it may seem to those 
of James’s persuasion) saw in these patient measurements 
a means of transforming the appearance of the universe in a 
manner comparable only to the change from night to day. 

Fechner’s contributions of permanent value to psychology 
can perhaps best be stated briefly under tliree closely related 
headings: he gave clear expression to Weber’s Law, he 
elaborated the concept of the threshold, and he worked out 
three ' independent psycho-physical methods for the 
measurement of thresholds. The first two of thtse were 
of course implicit in the work of Weber himself, but Fechner, 
as we have seen, approached the problem independently, and 
there tan be no doubt that it Was he who gave Weber’s 
Work its full significance. Weber’s original discovery was to 
tl^e effect that the increase in any stimulus necessary to be 
perceived as such was not any absolute amount, but was pro- 
portionate to the intensity of the original stimulus. Fechner, 
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after much further experimentation, thought and calctilation, 
gave this discovery a new and more precise mathematical 
form, to the effect that the sensation increases accordmg to 
the logarithm of the stimulus, or, expressed differently, that 
m order for the sensation to increase in arithmetical pro- 
gression the stimulus must increase in geometrical progres- 
sion. This stated the relation between sensation and stimulus 
more generally, and made of it more than a mere matter of 
thr^holds. But the assumptions involved in this extension 
have given rise to endless controversy and to the literature 
that James deplored * 

On the whole, however, Fechner’s statement has 
shown itself to be approximately true over a large scale 
of intensities. Of subsequent additions and modifications 
resulting from the controversies, we need perhaps only 
mention one. Fechner thought that, if sensations are 
to be measured, every sensation must have an absolute 
magnitude measured from a zero point. Now magnitude 
is not introspectively obvious in sensory experience (a lamp 
for instance is not just so many times as bright as a candle)} 
nor is it obvious, as Fechner had assumed, that the just 
noticeable differences that constitute the psychological 
aspects of successive thresholds should be equal to one 
another. Delboeuf in 1873 to some extent short-circuited 
these difficulties, and at the same time invented a new psycho- 
physical method, by showing that we can judge the size of 

♦It 16 curiouB to not« that, m ipltc of all the ditcuesion about Weber^a law, there 
hai bc^ acarcely any treatment of the piycholoncal applications of the law ontaide 
the iphere of perception. Yet such applications, are, beyond doubt, possiblo 
One case that has a beanng on this was mentioned long before by Bernoulli (to whom 
Fechner admits much mdehtcdnewh Bernoulli's interest in the theory of probability 
as applied to games of chance lea him to dliUnguieh between fortuns mcrah and 
iorfUM An lncrca«e of physical fortune (e g money) brings an increase of 

mental satisfaction that does not stand m relation to the absolute amount of the 
incrcaio but U relative to the previous total fortune of its poiscMor A gain 
of ^ico miy mean little to a ridi man, but may make all the difference m the worid 
to a beggar. The same considerations apply to the use of luxuncs quite generally, a 
fact that may profitably be borne in mbdin all civilisations m which, as m our own, 
great importance is attached tb material posseiiioni. 
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the interval between two sensations immediately nnd 
directly, and compare it with another interval (“ method of 
equal appearmg intervals ”)- Given three sensations, A, B, C, 
of the same modality but of different intensities, we can say, 
for instance, that the difference in intensity between A 
and B is greater than, equal to, ot less than, the difference 
between B and C. This being so, there is no need, in the 
measurement of sensations, to presuppose zero points or to 
depend on thresholds. We can, in fact, arrange sensations 
on a measurable scale in relation to one another, without 
worrying about absolute magnitudes at all. Many needless 
and difficult theoretical questions were thereby abolished. 

Fechner’s second important contribution was also one that 
had been implicit in Weber’s work, i.e. the concept of the 
limen or threshold itself. From the beginning it was dear 
that it was possible to distinguish theoretically between two 
kinds of threshold ; (a) the initial threshold, i.e. the intensity 
of stimulus that is necessary for the stimulus to be peiceived 
at all, and (b) the differential threshold, i.e. the amount by 
which a stimulus must be increased or decreased in intensity 
in order that it may be perceived as different. The initial 
threshold, as Fechner understood it, required the theoretical 
eidstence of negative (subliminal) sensations, too feeble to 
affect consciousness, while the same applied to subliminal 
differences of sensation in the case of the differential 
threshold. A summation of subliminal sensations may, how- 
ever, produce a supraliminal sensation — an idea that led back 
to the doctrine of petites perceptions of X^ibnitz, who asked 
us to believe that the sound of the breakers on the beach is 
compounded of the sensations produced by countless indi- 
vidual falling drops of water, no one of which would be 
audible alone. 

It soon became apparent that in pracdce the initial 
threshold has in many cases some of the characteristics of 
a differential threshold. This is notably so in the case of 
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hearing. Even in a completely sound-proof room (a very 
rare feature even of the modern psychological laboratory) 
a sound of minimal intensity is heard, not against a back- 
ground of complete silence, but against one of physiologically 
determined sound of low intensity j and the same, to some 
extent, is true of vision, for it is impossible to do away with 
the “retina’s own light”. Nevertheless, the backgound 
sensations are in such cases usually of different quality, or 
have different temporal and spatial characteristics from those 
of the experimental stimulus proper, so that some important 
distinctions between the initial and differential thresholds 
still remain. 

It IS scarcely necessary to say that the threshold has, since 
Fcchner’s day, proved a fruitful concept, with many applica- 
tions, both in psychology and physiology, that are outside 
the original field of interest in connection with Weber’s law. 
We may, therefore, be justifiably thankful to Fechner for 
having brought the matter into prominence. 

Whatever view we may take as to the value of his own 
psycho-physics, Fechner’s concept of the ' threshold was 
emended, in a way that had some real practical and theoretical 
significance, by G. E. MUller in his Zur Grmdlegms der 
Psychofhysik in 1878. Among other important comments 
on Fechner’s work, MUller showed that the concept of a 
fixed threshold is in reality a fiction. The varying results 
obtained when (even under favourable circumstances) a just 
noticeable stimulus is applied a number of times in succession 
should, Muller thought, be looked upon, not so much as due 
to mere errors of ol^rvation, as to real differences in the 
threshold value — ^i.e, in sensitivity itself, The “ threshold ”, 
as measured, is, therefore, according to this view, merely an 
average measure of something that in its very essence varies 
withm certain limits. Thus no single measurement, however 
accurate, can be adequate, for there is no single thing to 
measure. Psychology was thereby shorn of a metaphysical 
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ftbstniction.) though the concept of the threshold reituuned fts 
xiseful as before. 

Fechner’s third contribution, the development of the 
psycho-physical methods, was more purely his own. ^ We 
have already related how he devised these methods m the 
ten years* work that preceded the appearance of his Elentfifttfi. 
These famous methods have, ever since, been a most valuable 
part of the experiment^ psychologist’s armoury. As every 
student knows, they are three in number, though each pos- 
sesses more than one name, (a) tlie “ method of minimal 
changes ” (or of “ limits ”), in which the variable stimuli are 
given in a continuous ascendmg or descending series} (b) 
the "method of average error” (or the "production 
method ”), in which the subject himself adjusts die variable 
stimulus so 03 to fulfil the instructions given to him} and (c) 
the " method of right and wrong coses ” (or the “ constant 
method ”), iii which a series of variable stimuli are presented 
to the subject in irregular order. Each method has its 
advantages, according to the varying circumstances of the 
particular expbnment— time at disposal, fatiguability or 
endurance of the subject, nature of the apparatus employed, 
degree of accuracy required, and so on. The psycho-physical 
methods are the essential instruments for the measurement 
of thresholds, and so long as thresholds are of interest, they 
will doubtless continue to be used. The method of minimal 
changes is the most accurate of the three, and has aroused 
the greatest interest. It has at various times been developed 
and refined by G. E. MUller,‘Uiban, Spearman and others. 
Among the other modifications of Fechner’s original methods 
we may mention the bold step, taken by Jastrow and Pierce 
in 1884, of eliminating the judgments of equality between 
the two stimuli to be compared, thus compelling the subjects 
to make a definite judgment in terms of " more ” or " less ”, 
even though this judgment might appear to be based on 
guesswork only* It has been suggested that we may see in 
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this an early example of the characteristic American distrust 
of introspection and tendency towards behaviounsm. In any 
case, the new departure is justified in that (not to speak of 
facilitating calculation) it eliminates individual differences in 
confidence — which are irrelevant factors in many investiga- 
tions. It was also instrumental in showing that what 
appeared to the subject to be mere guesses were often .based 
on some genuine ability to give the correct answer, since the 
proportion of correct ‘‘ guesses ” was often significantly 
greater than what might have been expected by pure chance. 
This seems to point clearly to the existence of something like 
subliminal sensation, as Fechner and Leibnitx had conceived 
it, and to the ability of such sensation to affect consciousness — 
a fact which is in harmony with much further evidence, both 
from everyday life and from experiment (notably perhaps in 
recent times the experiments of Coover, in which it was shown 
that subjects could make correct guesses with regard to spoken 
words that were apparently inaudible, and with regard to 
' written letters so far removed from the eye that they appeared 
only as small spots). Early in the twentieth century a further 
development of some note consisted in the elaboration — in 
the first case, it would appear, by McDougall — of a new 
method, the “ method of serial groups This is a modifica- 
tion of the method of minimal changes, the stimuli being 
presented in steps of ascending or descending order, but a 
number of stimuli of the same intensity (sometimes with 
catch ” stimuli of theoretically zero intensity interposed) 
being given at each step (instead of only one stimulus at each 
step as in the original procedure). 

Almost immediately after the appearance of the El&tnent^, 
Fechner ventured into a new field, that of sesthetics. Here 
also, as in the case of the mind-body problem which had given 
birth to ' psycho-physics, Fechner applied quantitative 
methods. He began by measuring pictures, and his first 
article on the “ golden cut ” appeared in 1865. He was then 
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drawn into a discussion at that time in progress as to the 
authenticity and relative artistic merits of two closely similar 
pictures, the “ Holbein ” Madonnas of Dresden and Darm- 
stadt respectively. The two pictures were exhibited together 
and Fechner asked visitors to record their judgments. The 
experiment was in itself a failure, as scarcely any of the 
twenty-one thousand people who came to see the pictures 
ventured or troubled to write down their views in the book 
provided} nevertheless it has sometimes been looked upon 
as the beginning of the “ method of impression ”, which was 
later to become a regular procedure in the laboratory 
investigation of affective stimuli. Undeterred, moreover, 
by this lack of sympathetic interest, Fechner carried on his 
studies, and eventually, in 1876, published his Vorschule der 
Aeuhetiky which is to experimental aesthetics what the EU~ 
tnente had been to psycho-physics, and which contains the 
fundamental methods on which all quantitative work in this 
field has been baaed Fechner thus introduced mathematical 
conceptions into two fields from which they had hitherto been 
almost totally divorced. In a very real and true sense we 
may say that he founded two quantitative sciences. 



CHAPTER VII 


HELMHOLTZ AND THE STUDY OF SENSATION 

If Fechner was many sided in his interests and activities, 
so, too, was Helmholtz, who was as much physicist, physiolo- 
gist, and psychologist as Fechner was phyaiast, philosopher, 
psycho-physidst and sesthetidan. But fundamentally the two 
men differed greatly, for, whereas Fechner was pnmarily a 
philosopher, with not a little of the mystic in his disposition, 
Helmholtz was wholeheartedly a saentist and an empiridst. 
Indeed his empiridsm was of a kind very similar to that of 
the great British assodationist writers, for whom he had much 
admiration. He was intolerant of the element of mystiasm 
and transcendentalism in German philosophy, and, in the 
associationist tradition, he endeavoured all his life to explain 
psychological phenomena m terms of individual learning and 
experience rather than m those of mheritance or faculties. 
(He does not seem to have been aware of Spencer’s attempt 
to combine these standpoints.) Such a view seemed to 
him the only one consistent with a truly scientific attitude. 
He was indeed a sdentific giantj his output, his grasp, his 
originality, his power of systematic exposition, were alike 
prodigious. He alone, perhaps, of modern saentists has h^d 
the honour of having his chief work translated and repub- 
lished (with, of course, additions) sixty years after its 
appearance, not merely as a “ classic ” of historical interest, 
but as the leading manual and book of reference on its 
subject. For that is what happened to his Handbuch der 
PhysiologUchen Opik, the three successive volumes of which 
first' appeared in 1856, i860 and 1866 respectively, and 
which wa3 translated into English in i9a4-'25. In this book, 
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and in his smaller but almost equally important Lehra von 
den Tonetnpfindmgen, he did for the two most impottant 
sense departments what Johannes Mliller hjtd previously 
done for general physiology; he carefully collected and sifted 
the available data, added important contributions of his own, 
and gave the whole a systematic form. 

We have already encountered Helmholtz in connection 
with his measurement of the speed of nervous impulse, his 
reaction time experiments undertaken in the course of this 
work, and his extension of J. Mtlller’s doctrine of 
specific energies to elementary qualities within a single sense. 
It remains for us now to deal with the fui ther additions to 
knowledge contained in his two great textbooks and such 
other works as have a psychological bearing (many matters, 
such, for instance, as his connection with the theory of the con- 
servation of energy, Ml outside our scope). One of his most 
important discoveries in vision concerned the mechanism of 
accommodation. It will be remembered that MUllcr was still 
in uncertainty upon this point. Helmholtz described the way 
in which the lens alters the curvature of its outer surface 
under the influence of the internal eye muscles, In another 
research he determined the complicated functions of the 
external muscles of the eye, which enable the eye to be turned 
m the desired direction. He corroborated Bell’s doctrine of 
“ corresponding points ”, and maintained that it is by a process 
of ** unconscious inference” that we learn to see objects 
single even when they do not fall on the horopter. This 
theory of “ unainscious inference ” is one that plays a con- 
siderable part in his whole treatment of perception. It was 
also adopted by Wundt for a time, though subsequently 
dropped. In general, the doctrine is based upon the 
resemblance between integrations that are achieved auto- 
matically and without pur knowledge and those other 
explidt integrations that fcSult from the conscious 
processes of reasoning. **4n astronomer”, he says in 
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illustration, computes the positions of the stars in space, 
their distances from the earth, etc., from the perspective 
images he has of them at different times and at different points 
in the earth’s orbit. [He] bases his conclusions upon a con- 
scious knowledge of optics. In the ordinary acts of seeing, 
such a knowledge of optics is lacking} still it may be per- 
missible to designate the psychic acts of ordinary perception 
as unconscious inferences) as this name distingmshes them 
sufficiently from the ordinary, so-called conscious inferences. 
While the similarity of the psychic activities in the two cases 
has been doubted and wiU perhaps always be doubted, stiU 
no doubt can remain of the similarity of the results of such 
unconscious inference and of the conscious inference.” 
Stated in this way, Helmholtz’s view, as applied to many 
cases, seems reasonable enough, especially with regard to 
illusions and to space perception} in other cases, however, for 
instance with regard to visual contrast and after-images, his 
explanations have seemed very forced, and even the 
staunchest upholders of Helmholtz’s visual theories in 
general (such as McDougall) have felt obliged to reject his 
views on these points and to give fresh explanations of 
their own. 

Helmholtz’s sponsoring of Young’s three-colour theory of 
vision is of course one of his most famous contributions in 
the field of sight. He tried to show that all visual phenomena 
can be accoimted for on the assumption that there are three, 
and only three, elementary retino-cortical processes, corre- 
sponding to the sensation of red, green and blue respectively. 
The way in which his theory attempts to deal with the 
various critical cases, and the manner in which it contrasts 
with the great competing theory, that of Hering, have been 
expounded in so many textbooks that it would be quite 
superfluous to enter on these questions here. Suffice it to 
say that modern opinion almost unanimously considers that 
the theory, as originally propounded, is inadequate to account 
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for all the facts, especially for those of colour blindness and 
(as already indicat^) contrast and after-images. Thci e are, 
however, still psychologists and pliysiologists of note who 
believe that with the necessary emendations and supplemen- 
tations the theory is still at least as good as any other. 

No less famous is Helmholtz’s theory of hearing. Here 
he made even bolder use of the theory of specific energies 
Finding that complex sounds can (with the help of 
resonators) be analysed mto their constituents of fundament 
and OYcrtones, and that after practice we can even make 
this analysis introspectively without artificial aid, he con- 
cluded that there must be a large munber of elementary 
sensation qualities of different pitch, from the lowest to the 
highest of those that are discernable. The next step was to 
look for an equivalent anatomical organ of perception. At 
first he fixed upon the rods of Cord, later (at Hensen’s 
suggestion) on the transverse fibres of the basilar membrane, 
which appeared capable of vibrating “ sympathetically ” to 
tones of different pitch in the same manner as the strings of 
a harp or piano. The boldness of this theory consists in ' 
the fact that the doctrine of specific energies is hero stretched 
so as to postulate, not three independent specific qualities 
within the same sense department (as in the case of his 
theory of vision), but several thousand. At the time when 
the theory was first propounded the fibres of the basilar mem- 
brane were estimated at 4,500, hut later research indicates 
that double or even treble this number more nearly repre- 
sents the truth. The great difficulty of the theory is that 
the differences between the length of the fibres js relatively 
very small, for, whereas the longest fibres are barely 
three times the length of the shortest, the highest 
audible pitch haS' many thousand times the vibration 
rate of the lowest, and such inadequate differences *in 
fibre-lengfa could only be compensated by almost incon- 
ceivable differences of loading. For this reason, Helmholtz’s ' 
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“ resonance theory ” has been opposed by a number of other 
theories, most of which have in common the view that the 
perception of single tones of a definite pitch corresponds to 
the production of a particular vibration pattern Kin a whole 
relatively large vibrating membrane, rather than to the 
specific response of a single unit fibre, m other words, these 
theories work on the analogy of the telephone rather than 
the harp. The vibrating membrane in question might, as 
Ewald has tried to show, still be the basilar membrane, and 
in that case Helmholtz would still be right m one important 
particular, though his theory would have lost its really 
characteristic feature It is generally admitted that, both 
here and in the case of vision, our knowledge is not yet ade- 
quate to allow us to accept finally any of the theories that 
have been propounded. The main function of such theories 
at the present stage, is not to give final and dogmatic explana- 
tions but to stimulate further research. Judged by this 
standard, Helmholtz’s theories, both in vision and in hearing, 
have been eminently satisfactory. 

Besides the elaboration of his well-known theory, 
Helmholtz’s work on hearing included investigations on pitch 
discrimination, on ‘‘difference tones” and “summation 
tones ” — all of which are familiar enough to us through our 
textbooks — and (most unportant of ail) on “ timbre ”, 
“ clang colour ”, or “ tone quality ”, as it is variously called. 
Before his time the characteristic difference between the 
same note (say the middle C) as played on various instru- 
ments (say the piano, the flute and the violin) was of course 
familiar enough to everyone j but the physic^ cause of this 
difference was not understood. It was Helmholtz who dis- 
covered that this perceptual difference corresponds to the fact 
that different instruments, even when producmg the same 
fundamental note, give off different overtones. Most 
vibrating bodies vibrate not only as wholes but as parts j and 
these latter vibrations differ characteristically from one case 
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to another. Hence the shape of the wave (which depends 
on the kind and number of these overtone-producing 
partial vibrations) varies with each instrument, and these 
variations in wave-shape are apprehended by the mind as 
“ timbre ” — ^just as variations in wave-length are appre- 
hended' as pitch and variations irt wave-amplitude are 
apprehended as loudness or intensity. 

By a further process of analysis Helmholtz showed that 
the differences between the various vowel sounds are 
(partially at any rate — modem work seems to show there 
may be other influences in the shape of independent tones 
or “ formants ” produced by different positions of the 
tongue and mouth) due to the same cause. Taking still 
another step, he went on to explain discord and harmony in 
terms of overtones, Discord, he believed, was due to the 
presence of “beats”, either between the fundaments or 
between the overtones of two or more simultaneous tones, 
whereas harmony was due to the absence of such beats. Har- 
mony, however, in the last resort is a relative and purely 
psychological matter," and Helmholtz, who was much 
interested in the development of music, believed that there 
was a general tendency in this development towards the 
toleration and enjoyment of ever greater complexity in the 
relations between the tones used for purposes of harmony. 
Starting with the simple octave (1.2) men have gradually 
come to appreciate such increasingly complex mathematic;^ 
mtervals as the fifth (2 ; 3), the fourth (3*4), the major 
third (4 : 5) and the minor third (5 : 6), a theory which, as 
Murphy reminds us in his history, has been shown by recent 
'experiment to be strictly true, so far at least, as the more 
accessible facts of development are concerned} for 

by practice individuals may come to be less satisfied with the 
simpler intervals they liked at first, while they grow to 
appreciate more complex intervals that seemed at first 
unpleasant. 
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The only figure comparable to Helmholtz in the history 
of psychology is Galton. Helmholtz had all Galton’s rest- 
less energy, curiosity, originality and ingenuity, but far 
greater power of consistent application. Both men covered 
a vast field in their investigations and left their mark on 
nearly all the problems that they touched upon. But whereas 
Galton, for the most part, was content to indicate the 
problem and to show a method of approach, leaving the 
detailed work to otheis, while he himself proceeded to open 
up new fields elsewhere, Helmholtz carried his investigations 
through to a successful finish, saw their relation to the whole 
mass of existing knowledge, and had the patience to build 
this mass, together with his own additions, into a coherent 
whole. Galton was mvaluablc as a pioneer, whereas 
Helmholtz was not only a pioneer but an exceptionally 
capable settler and administrator of territory already won 
but not yet organized. He comes down to us not only as a 
great investigator but a great writer of textbooks, one who 
co-'ordinated knowledge and made it generally accessible. 
Under both heads he is among the foremost figures of the 
« new ” psycholpgy. 



CHAPTER VIII 


WUNDT AND THE BEOINNINO OF EXPERIMENTAL PSYCHOLOGY 

AT LEIPZIG 

’Wilhelm Wundt, the last of the three great figures who 
are responsible for the birth of the new experimental saence, 
was a man of different mould. He was certainly inferior 
to Helmholtz both in his scientific flair for the choice of 
problems and methods and in the sureness of touch with 
which he handled them. But he combined courage and 
originality with an immense capacity for work and taking 
pains. The mere enumeration of his writings is thoroughly 
impressive. The bibliography collected by his daughter runs 
to close on five hundred titles, from standard works in several 
portly volumes to one page articles. According to Boring 
(who warns us not to lose our sense of humour in statistical 
investigations of this sort I ), it appears that Wundt wi ote 
53,735 pages from his twenty-first year onwards till his death 
in 1920 at the age of 88, and that he wrote or revised at 
the rate of 2.2 pages a day — a striking record, considering 
that the questions with which he dealt were for the most part 
far from easy and his treatment far from superficial. For 
psychology he was undoubtedly the most important of the 
great pioneers, and this for three chief reasons. In the first 
place he was, unlike both Fechner and Helmholtz (but like 
Bain, who, however, was a lesser man), pinmily a. psycho- 
logist, his physiological and philosophical writings, important 
as they were, being subsidiary both in interest and in, ultimate 
significance to his psychology. In the second place it was hfe 
who was the first to conceive of expetimental psychology as 
a science and to give it that name. In the ^rd place he 
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founded the first psychological laboratory as a home for the 
new branch of science in its tender years, a home in which a 
whole school of psychologists were tramed, and from which 
they went forth, eager and equipped, to carry on the new 
tradition wheresoever they might be appointed. 

Wundt, like Helmholtz, started as a physician and soon 
became a physiologist. He began work at Heidelberg, spent 
a semester with Johannes Mtiller in Berlin, and then returned 
to take his degree and to teach at Heidelberg, where for 
thirteen years he was assistant in Helmholtz’s Institute of 
Physiology. In 1871, the year in which Helmholtz left 
Heidelberg for Berlin, Wundt was made Extraordinary 
Professor, but was not appointed Helmholtz’s successor. 
During the seventeen years in all that he spent at Heidelberg 
Wundt, from being a physiologst, became a psychologist. 
The outward sign of the change was the publication between 
1858 and i86a of the BeitrUge zur Theorie der Wahmeh- 
namg. In this book, besides reporting original experiments, 
he laid down his views as to the methods of psychology. 
“All psychology begins,” he said, “with introspection,” 
but there are two auxihary methods, experiment ancj the 
natural history of mankind (Geschkhte), He remained 
true to this conception, and indeed his two major psychologi- 
cal works, the Physioh^sche Psycholo^e and the Vdlhr- 
pychologie^ may be said to constitute the fundamental 
treatises on the two auxiliary methods in question. It was 
in the BeitrUge too that Wundt first spoke of “ experimental 
psychology ”. He himself tells us that it was Herbart who 
convinced him of the necessity of treating psychology as 
Wissenschaft, though as a physiologist, trained in the experi- 
mental methods of that science, he was from the start in 
disagreement with Herbart as to the impossibility of psycho- 
logy bring experimental This book therefore, together 
with Fechner’s which appeared two years before 

its completion, may be taken to mark the literary birth of the 
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new diaciplme. It was followed, one year later, in 1863, by 
another and more important work, the Vorlesmgm Uber 
Memchen und Tiersede, a book which was translated into 
English thirty-one years after its first appearance and which 
has remained populai almost to the present day. It con- 
tained a preliminary attack on many of the problems that 
were later to begin the subjects of systematic observation and 
experiment. It can be regarded as a statement of the principal 
achievements and the more obvious tasks of experimental 
psychology as they presented themselves three years after the 
date to which its “ birth ” is usually assigned. 

In 1867 he began to lecture on ‘^physiological psycho- 
logy ”, and m 1873-4 there appeared what is often considered 
to, be the most important book in the whole history of 
psychology, the Gnmdzilge der PhysiologUchen Psychologie. 
The GrundzUge may, in many respects, be considered the 
bible of experimental psychologists, though, like the bible 
itself, It is nowadays not read as often as its alleged importance 
might perhaps lead us to expect. It is not an easy book to 
read, and its more theoretical contributions have ip many 
cases found |3ut little support. Nevertheless, there can be 
no doubt that its historical significance has been very great. 
For many years it served, and to some extent still serves, as 
a central storehouse of information and a record of progress 
with regard to the new science. The early workers naturally 
looked on Leipzig as their headquarters, and ip starting, 
under Wundt’s inspiration or direction, each on his own 
problems, it was no small incentive to realize that their 
results might modify or add to this or that section of the 
great book which endeavoured to knit all their labours into 
a coherent system. For it was a feature of the book, aa of pU 
Wundt’s major literary undertakings, that it continued tb 
appear in ever revised and amplified editions.* 

♦In thli we the Bucce«iv6 edition* appwed in 1874 (one Tolume), i880( 1887, 
1893 (two volumM each), i9o»-3, 1908-11 (three volumei each). Of Wundt'e other 
pi^chologieal world the Vorlmngtn (puhllehed in 1863) appeared k five retied 
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In the year in which the first edition of the GrundzUge was 
completed Wundt went to Zttrich as Professor of Inductive 
Philosophy. He was there but one year, however, and in 1875 
went to occupy a chair of philosophy at Leipzig, where he 
stayed for the remaining forty-five years of his life. In 1879 
he founded his laboratory at Leipzig, and immediately, as if 
m justification of this momentous step, there floWed to it a 
steady stream of students to work m the laboratory and to 
take their doctorates in this new branch of knowledge (though 
of course, in the Faculty of Philosophy). His pupils during 
the first twenty years include many names which subsequently 
figure in our history, and the most remarkable feature of the 
list 18 the large number of Americans, practically all of whom 
returned to teach psychology in their own country, many of 
them to found or direct laboratories of their own. The 
“ almost complete ” list of such Americans given in Boring’s 
history consists (in chronological order of their visit) of 
Stanley Hall, Cattell, Wolfe, Pace, Scripture, Angell, 
Witmer, Warren, Patrick, Stratton, Judd, Tawney Among 
the best-known continental Europeans were Kracpelin, 
Mllnsterberg, Starring, Kirschmann, Lehmann, KUlpe, 
Meumann, Marbe, Kiesow, Lipps, KrUger, Merkel, Lange, 
Martius. There was, moreover, the Englishman Titchener, 
who went to Leipzig from Oxford (which, of all gpreat uni- 
versities, has consistently reinained the most hostile to 
psychology) and who eventually followed the American 
friends whom he met at Leipzig to the United States, where 
he remained. It is an imposing list — one of which any uni- 
versity department ih whatever subject might very justifiably 
feel proud. For an institute founded for the study of a new 
and upstart subject it was a great success, and very naturally 
the Leipzig laboratory, in which so many of its exponents had 

cdltlom up to 1919, the OrUndrw d$r Ptycholop^ (publiehcd m 1896) in nine revised 
edidoni and Bve tuhiequent uncbtuiged repnntings up to 19x1, and the Volhr-- 
(puhUfhod in 1900) !n five rcyiscd wld much expanded cdations up to 
(the work eveutuall/ runrtln^ to ten volumci). 
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won their spurs, came to exercise an immense influence on 
the whole development of experimental psychology and, as 
new laboratories were founded, jt was inevitable that they 
should be modelled for the most part on the Leipzig one. 

The care of the new laboratory and the direction of 
research were, however, by no means sufficient to exhaust 
Wundt’s energies, No sooner was the laboratory founded 
than he turned to philosophy, and in the next ten years pro- 
duced large treatises on Logic and Ethics as well as a 
System of Philosophy. These m turn were followed by 
two more psychological books, the GrundrUs (1896) and the 
Eitiftlhrimg in die Psychologie (1911). The two most im- 
portant psychological events following the founding of the 
laboratory were, however, imdoubtedly the following. First, 
the establishment of a jouinal — Philosophische Studien — ^in 
1883, to contain the publications of the laboratory. (This 
was the first purely psychological journal to be founded. It 
Is true that Mind had already appeared under Bain’s editor- 
ship seven years before, but ever since its foundation this 
periodical has been predominantly philosophic and, important 
as it is in its own sphere, has never proved a very congenial 
home for work of an experimental character,) Secondly, the 
appearance of the VSlkerpsychologie in 1900 and later. This 
latter event, however, belongs to our fourth period, in 
considering which we shall return to it. 

Before carrying on the general history of experimental 
psychology, we' must say a few words about Wundt’s own 
psychological system, though it is difficult or impo^ble to do 
justice to this system in a small space. One of difficulties 
here is that, as already indicated, his works were constantly 
undergoing revision, a revision that was by no means confined 
to the treatment of isolated facts, as work in the laboratory 
provided them, but which often introduced profound modi- 
fications of theory — though it cannot be said that these 
modifications ever went quite far enough to overthrow the 
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original system. Perhaps we may, following Bormg, dis- 
tinguish four mam stages in the evolutionary process. The 
first corresponds to the period before the writing of the 
Grundzilgs; it is a relatively xmsystematic penod. Large use 
was made of the doctrine of unconscious inference ”, as 
found in Helmholtz. In the second period, after the first 
edition of the GrundzUge, unconscious inference disappears, 
and Wundt’s general tendency to elementarism becomes 
clearly evident. He had much m common with the Engbsh 
associationists and particvilarly J. S. Mill} the mind is depicted 
as descnbable in terms of elements like those of sensation. 
These elements may themselves have attnbutes and are con- 
nected by association. They are, however, by no means 
mere inert static units, but are conceived as processes (a 
point which has been sometimes lost sight of by Wundt’s 
later critics, though there is some excuse for this in Wundt’s 
own exposition} while the whole notion of elements as pro- 
cesses implies, as Boring remarks, “ a difficvdt and somewhat 
ambiguous concept”). In his description of association, 
Wundt is largely Herbartian in his ideas and terminology. 
There are “ fusions ” within the same sense department and 
“ complications ” between elements of different sense depart- 
ments, while there is also a process of “ assimilation ” in 
which one element annexes, so to speak, another — as happens 
in the cases of confluence ” or contrast, on which so many 
optical illusions depend. In addition to these, however, 
there is a more active process of “ apperception ”, which was 
destined to grow more important as Wundt’s views matured. 
At this stage feeling was only an attribute ‘of sensation, com- 
parable to the attributes of intensity and duration But m the 
next (third) period it undergoes a great development in the 
shape of the celebrated “ three-dimensional ” theory 
According to this theory (first announced in the Grundnss 
of 1896) it is possible to distinguish six mam qualities of 
feeling, arrang^ in three pairs of opposites : pleasure - 
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unpleasure, strain - relaxation, excitement - calm — a theory 
that can be crudely represented by three lines all intersecting 
at the “ zero ” point. Feeling was no longer an attribute j 
rather, each of these feelings was itself an elementary 
process, so that the total number of elements (sensoi y and 
affective) was approximately doubled. The tri-dimensional 
theory aroused immediate interest and gave rise to con- 
siderable research in the effort to confirm or to confute it. In 
the last and fourth period (beginning with the fifth edition of 
the Grmdzilge m 1902) the tri-dimensional theory and the 
doctrine of apperception are more fully developed, both in 
themselves and m relation to each other. Feeling becomes 
“ the mark of the reaction of apperception upon sensory con- 
tent ” — a doctrine that appeared to get over the old difficulty 
connected with mental activity (and, therefore, also with the 
special activity of apperception), i.e. that it is not easy to ob- 
serve or to experiment upon. If feelings are, so to speak, the 
phenomenal representatives of apperception, observation of 
the feelings will enable us to some extent to study indirectly 
the more elusive process of apperception itself. But there is 
also another method of approach — this time on the cognitive 
side. Consciousness has roughly two levels, for within its 
general field there is a small region of clearer ‘‘ focal ” con- 
sciousness} the processes within this region are, Wundt 
thought, apperceived. Thus ‘‘attention” is also a phenomeno- 
logical aspect of apperception, and attention admits of being 
expenmented on. , In particular, the experiments undertaken 
on the “ span of apprehension ” have a bearing on the process. 
In this way the doctrine'of apperception, though it has never 
yet admitted of direct attack, has nevertheless proved very 
stimulating to research in at least two directions. 

We may now return to the work of the laboratory and indi- 
cate some of the main problems that were studied there. In 
80 doing, we immediately become aware of a very significant 
aspect of the change that psychology underwent as soon as it 
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became a laboratory science. Instead of a few men working 
independently and publishing their results in books, we find 
a large number of individuals working in co-operation or at 
any rate in close contact with one another (for the most 
part, too, under the same direction, if they are working in the 
same laboratory) and publishing in journals (though, of 
course, their results are ultimately synthesized in books j as 
in the case of the Leipzig laboratory, where the results were 
brought together in successive editions of the GrundzUge). 
As fellow laboratory workers, psychologists are indeed almost 
inevitably brought more closely together than students of 
other sciences. In most psychological experiments a “subject” 
or “ observer ” is required as well as an experimenter and 
(except in the “ mass ” experiments that were developed 
later on) it soon became usual for the experimenter in one 
investigation to become the “ observer ” in another. Indeed, 
things could scarcely have developed otherwise, especially in 
the early days 5 for nowhere, except among his colleagues, 
could an investigator hope to get persons (a) sufficiently 
qualified by training, and (b) sufficiently patient and under- 
standing, to act as his observers. Experimental psychology 
is undoubtedly one of the most trying and the most exposed 
to ridicule of all the sciences. At first sight its apparatus — 
its aesthesiometers, tachistoscopes and chronoscopes — ^may be 
impressive. But as soon as they are put in use, the whole pro- 
cedui e, to the untrained mind, is apt to become humiliating 
and absurd. It is difficult to retain a due sense of our own 
dignity, when we are having sharp points poked into our 
arms, when we are trying to count an elusive group of dots 
exposed momentarily during the fall of a shutter, when we 
' are learning rows of syllables purposely deprived of all 
ulterior use or meaning, or when we are exerting ourselves, 
as though our lives depended on it, to depress a key the 
moment that a certain colour is exposed. As James said, 
there is little of the grand style about those who resort to 
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such expedients, and, especially when the young science had 
no prestige behind it, it must have been difficult (as indeed it 
often still is) to induce people to expose themselves to such 
ordeals. Only those who are willing to sacrifice ease and 
dignity to a prospect of intellectual adventure of a not too 
enthralling bnd, those who masochistically seek self- 
humiliation and see in Such practices a convenient and well 
rationalized means of satisfaction — ^with, of course, the in- 
ducement of inflicting this humiliation on others in their turn, 
or those who (as has been still more unkindly suggested) ate 
woefully deficient in a sense of humour, will be ready to 
submit their minds and bodies to the experimenter without 
undue discomfort No wonder that experimental psycholo- 
gists are thrown back upon themselves. No wonder, either, 
that the philosophers in the early days tended to look (as they 
still do in Oxford and some other places) upon thdr confreres 
of the “ prism, pendulum and chronogiaph ” with amaze- 
ment and with scant approval. The philosopher is often 
incomprehensible to ffie plain man, but he is seldom 
undignified. The experimental psychologist may easily be 
both. On the whole, it is surprising how quickly the new 
methods spread, and how many pupils of promise and ability 
came and worked with Wundt as soon as his laboratory was 
opened. The early history of experimental psychology 
would indeed protably make an interesting subject of 
historical study along psycho-analytic lines. 

But to return to the facts. Throughout the first twenty 
years* activity of thq Leipag laboratory there was, as might 
have been expected, a preponderance of work on sensation 
and perception, A considerable proportion of this was 
psycho-physical in Fechner’s sense, i.e. concerned with the 
quantitative relations between stimulus and sensation, though 
the more qualitative aspects of sensation were not neglected. 
Within these fields the sense of vision claimed most attention. 
Besides the psychg-physics of colour, peripheral vision, visual 
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contrast, after-images, colour blindness, night vision, binocu- 
lar vision, the visual perception of form and, finally, optical 
illusions (which last began everywhere to arouse great 
interest in the nineties) — all find a place in the reports of the 
laboratory’s work contained in the PhUosophischa Studien. 
Hearing came next in order j here also there was pmch 
psycho-physical work, together with the investigation of beats, 
combination tones, tonal fusion, and the analysis of clangs and 
tonabintervals (this last being a subject which brought Wundt 
into violent anci undignified conflict with Stumpf i frofos of 
a paper by Lorenz). 

In the second decade the problems of touch also began to 
figure in the programme. Both touch and vision led 
naturally enough to the investigation of space perception, 
which early showed itself amenable to the new experimental 
methods. The importance of various “physiological” 
factors in three-dimensional visual space perception (parti- 
cularly disparation, convergence and accommodation) became 
ever clearer, so that the “ psychological ” factors, which had 
been assigned such a large r61e by J. MUller, though still 
important, became relatively less so. Time, however, was a 
comparatively new field of investigation, though of course it 
had been the chief factor in Bessel’s studies on the “ person^ 
equation ” made many years before. Soon there were in 
progress three kinds of experiment on time. There was, 
first of all) the " complication experiment ” — ^the direct con- 
tinuation of Bessel’s work, though the term “ complication ” 
was Herbartianj here it was shown that the results obtained 
in the classical astronomic setting of the experiment depended 
upon the disposition of attention, m the sense that the 
stimulus to which the attention was principally directed 
enjoyed the “ prior entry ” into consciousness.* The second 


♦It htJ recently been Bbown that the reeult* obubed with the claedcal complica- 
tion pendulum. In which a movbg hand pawei acroM a dock lace, are to wme extent 
atfected ajio by eye moyementa. bW that pnor entry, as detemuncd bjr attention, 
•till persirti when theae haye been eliminated. 
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method consisted in a direct attack on the “ time sense ” by 
various studies on the ability to compare intervals. Here 
the laboratory was carrying on work that had already been 
begun in the sixties by Mach and others, who were in turn 
inspired by Fechner. In this field quite a little host of 
problems revealed themselves as eminently suitable foi 
experimental treatment, e.g. the ability to reproduce intervals 
of varying lengths, the influence on the estimation of an 
interval of the stimuli that marked its beginning and its end, 
the comparison of “ filled ” and “ unfilled ” intervals, of 
intervals “ filled ” in a variety of ways (by mental work, 
sensory stimuli, etc.). In all these problems the psycho- 
physiad methods, originally elaborated for dealing with 
sensory thresholds, could be applied practically y'lthout 
change, as soon as the necessary apparatus (the celebiated 
“ time sense apparatus ”, which is now to be seen in all 
laboratories) was devised. 

The third method, that of the “ reaction experiment ”, was 
the most fruitful of all. Indeed, in the early days it 
appeared to be perhaps the greatest triumph of the new 
psychology. The reaction experiment was, as we have seen, 
a legacy both from the personal equation problems of the 
astronomers and from Helmholtz’s measurement of the speed 
of the nervous impulse in the sensory nerves. The experi- 
ment had, however, been elaborated and pursued for its own 
sake, before the opening of the Leipzig laboratory, by the 
Dutch physiologist Donders, who in 1865 published, together 
with de Jaager, a classical experiment on “simple”, “ dis- 
crimination ” and “ choice ” reactions. In the “ simple ” 
reaction the subject was instructed to react as quickly as 
possible to the perception of a light, in the “ discrimination ” 
reaction to react to a red light but not to a green light, in the 
“ choice ” .reaction to react with the right hand to the red 
light and with the left hand to the green light. The tinies 
were found to be greater for “discrimination” than for 
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“ simple ” reactions and greater for “ choice ” than for “ dis- 
crimination ”, and it was thought that the difference m time 
measured the protesses of discrimination and of choice 
respectively.* This was the famous “ subtractive ” proce- 
dure. The experiment was soon taken up again at Leipzig, 
and confirmatory evidence for the general validity of the 
procedure seemed to be forthcoming from some experiments 
of N. Lange, in which it was shown that even m the “simple” 
reaction, the times would differ according to the attitude of 
the subject If his attention were directed chiefly to the task 
of moving his finger with the greatest possible speed (the 
“ muscular ” reaction), the time was shorter than when he 
directed his attention primarily to the stimulus, allowing the 
reaction to take place more or less automatically (the 
“ sensory ” reaction), It seemed clear that the difference 
here was due to the time required for the full perception of 
the stimulus (the time of apperception, as Wundt interpreted 
it). This encouraged further resort to the “ subtractive ” 
method, and before long it appeared as though the times for 
“ discrimination ”, “ will ” and “ association ” were aU on 
the way to being measured. The large variable errors found 
in such measurements proved, however, to be an unexpected 
obstacle, and in 1891 a great blow to all these hopes was 
delivered by KUlpe, who showed that the assumption under- 
lying the subtractive procedure was not really justified, since, 
when the conditions of reaction are complicated, there is no 
simple addition of one mental process, the other processes 

♦Murphy drawe attcntioa to tho relatively crude technique employed In thii 
pioneering Inveatigation* Donden doei not teem to have rctliied the u^ficanco of 
either the “ variable or the ** coilttant ** enort In expenmente of tint tort, Thua, 
on the one handi he was content with Icit than thirty mals with some of hii subjectB, 
neglecting the question of the statutlcal 8 ig;ttlftcancc of such s m a ll samples, whiles on 
the other hand, he made no allowance for the effects of practice and fatigue and for 
the inffuence of these factors on the orderin which the experiments were conducted* 
These and other pitfaUs of quantitative treatment were matters to which psycholo- 
gists graduidly learnt to give due weight, as the result, for the most part, of discordant 
results obtained with different subjects or by different expenmenten. It U, however, 
Just the great advantage of the experimental method that it gradually compels 
attention to such factors by tb^ necessity of accounting for discrepant results. 
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remaining unchanged. Rather, the whole conscious task is 
changed throughout its course. Interpreted behaviouristi- 
cally, the quantitative results of course still retained their 
value} the additional time required for the performance of 
tasks of increasing complication could indeed be measuied 
(within the limits of the variable errors)} but this was long 
before the beginning of behaviourism, and the disappointment 
at the breakdown of the pui*ely mental analysis was naturally 
a somewhat bitter one. KUlpe’s contentions were in harmony 
with some experiments on perception carried out by Cattell, 
which showed that there was considerable overlapping in the 
perception of a series of letters or colours successively pre- 
sented, inasmuch as with an arrangement that allowed several 
items to be seen at once, the subject could name the whole 
series appreciably quicker than when he could only see one 
item at a time. 

In some ways the most remarkable of the Leipzig reaction 
experiments were those on association, Wundt took over 
the word-association experiment from Galton, and Traut- 
scholt in the first volume of the PhilosofhUche Studion made 
the first inductive classification of associations (based on an 
initial dichotomy into inner associations — depending princi- 
pally upon meaning} and outer associations — depending upon 
habits and on extrinsic, superficial or accidental connections). 
Important as this might seem theoretically, the full value of 
the association method has so far been found to lie (unex- 
pectedly enough) in the orectic sphere, in abnormal psycho- 
logy and in the study of individual differences. Cattell 
was chiefly responsible for discovering the importance of 
“ control ” in association, i.e. the determination to react with 
a word that stands in some definite relation to the stimulus 
word (a superordinate, a subordinate, etc.). He found that 
controlled associations are for the most part quicker than 
free assopiatipns, and that, even among the former, the 
narrower the limits of possible response the quicker as a rule 
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was the association tnadei In general, it appeared, as though, 
in ^es where there were many possible responses, none of 
which were more closely associated or more permissible than 
others, there was a process of interference which delayed the 
reaction. This seems indeed to be a finding of considerable 
importance and wide applicabibty. The mutual interference 
of “ divergent assoaations ” is a fairly frequent occur- 
rence} It IS, for instance, painfully familiar to some persons 
who know several foreign languages, especially when these 
languages themselves are very similar, e,g. Spanish and 
Italian Kraepelin, following shortly after Cattcll’s first work 
on reaction times, showed that the process of association was 
characteristically altered in (experimentally mduced) abnor- 
mal conditions, such as those of fatigue, hunger, dcoholic 
intoxication, etc., especially in the direction of increasing the 
number of “ outer ” associations — an effect which appeared 
to be similar to that produced in mama, 

Cattell played a part also in another important aspect of 
the Leipzig activities — ^namely, in the study of attention. 
Attention was investigated chiefly in two ways — as to its 
“range” and its “fluctuations” respectively. As regards 
the first of these, Cattell carried out the classic tachistoscopic 
experiments on “ span ”, and found that some four, five or 
six units (whether lines, letters or words) could be appre- 
hended in a single exposure too short to allow of any “ move- 
ment” of attention. Dietze correspondingly investigated 
the range of attention for successive stunuli (as regards which 
rhythm was found to play an important part). This led 
Wundt to look upon attention as existing in two dimensions, 
as embracing not only simultaneous but successive events. 
The second method consisted in the study of the appearances 
and disappearances of minimal sensory stimuli' — a pheno- 
menon which had already been noted by Hume, but which 
had been first investigated scientifically by the Viennese aurist 
Urbjqitschitsch. Wundt interpreted these fluctuations as due 
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to central causes — a view which gave rise to much con- 
troversy. Peripheral factors (espeaally in the case of 
vision) undoubtedly play some part, but experiments which 
have endeavoured to eliminate the causes of fluctuation in 
the sense organ itself seem to show that Wundt was at any 
rate partially correct. 

I^ater, with the development of the tri-dimensional theory 
of feeling, the laboratory investigations extended also to the 
affective aspect of the mind, and during the nineties (and m 
the first year or two of the twentieth century) there appeared 
a number of studies in which the classical methods of “ im- 
pression ” and “ expression ” were worked out. Cohn 
started with .the procedure used by Fechner in his experi- 
mental studies of testhetics and elaborated the very grUndlich 
but somewhat cumbersome method of “ paired comparisons ”, 
in which every stimulus in the series investigated is compared 
with every other. On the “ expression ” side came studies on 
the bodily accompaniments of feeling, as manifested in altera- 
tions of pulse, breathing, muscular strength and so on. Ail 
these researches aimed at corroborating the tri-dimensional 
theory, an aim in which they are now generally considered 
to have failed. Indeed, none of the expression methods has 
quite fulfilled the hopes of those who started them. Some few 
results of value have, nevertheless, been forthcoming (especi- 
ally in connection with blood pressure and the psycho-^vanic 
reflex which, however, were not products of Wundt’s 
laboratory), and work is still being carried on, with here and 
there encouraging results. It may well be that, with greater 
refinement of technique and the discovery of the exact nature 
of the psycho-physical correspondence involved, some of these 
methods may eventually prove to be of great value. But in. 
any case the attempt had clearly to be made, and, as in so 
many other matters, Wundt’s laboratory has the credit of 
taking the initiative. 



CHAPTER IX 


FURTHER STUDIES IN SENSATION 

In our last chapter we studied the work earned on in the 
“ hotne ” of experimental psychology in the important first 
two decades when the new science was on trial. From 
Leipzig Wundt’s students went out to carry on the work in 
other quarters of the world. But before we follow these 
adventures, we must pause a little while to study the con- 
temporary developments in Germany — for, although Leipzig 
was beyond all doubt the centre of the hew work, it had by 
no means an exclusive monopoly, even in the early days. 
Befoie 1879 experimental psychology had largely come into 
being in the laboratories of physiologists. This work still 
to some extent continued. While, quite apart from Wimdt’s 
tradition (though of course not uninfluenced by it) there arose 
in the seventies and eighties one or two important figures who 
were quite definitely and primarily experimental psycholo- 
gists, at least during a part of their lives or as regards a 
part of their endeavours. 

We may beg^n with the physiology of sensation. There 
were at least four major events in this sphere during the 
period 1860-1900, outside the work of Helmholtz and of 
Wundt. Three of them were, however, primarily concerned 
with theory rather than with the discovery of new facts, and 
two of these were in the field of vision. In 1866 M. Schultze 
discovered the separate function of the rods and the cones 
in the retina, i.e. that the rods appear to be concerned 
primarily with vision at low, the cones with vision at higher 
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intensities of illumination. In 1894 A, KSnig and Else 
KSttgen discovered that the “ visual purple ”, which is found 
over the rods, is, m light of weak intensity, absorbed most 
readily by colours of just those intensities which are seen as 
brightest in such light. This seemed to afford a satisfactory 
physiological explanation of the Purkinje phenomenon. In the 
same year von ib’ies elaborated the full “ duplicity theory ”, 
according to which the cones only are concerned with the 
seeing of colours and generally with vision m a bright hght, 
while the rods are the organs of twilight vision. This theory 
is supported by such a strong array of evidence (including 
some from comparative anatomy, in that night-seeing 
animals possess exclusively rods) that it has for a good many 
years enjoyed almost, but not quite, universal support 
(Edridge Green, for instance, believes that the rods are 
ptirely trophic m function). 

The duplicity theory, however, obviously gives no satis- 
factory account of the detailed facts of colour vision, and to 
account for these one of the other theories has to be invoked. 
The chief rival to Helmholtz’s theory in this field is that of 
Hering. As is well known, this theory postulates six primary 
colours and three types of receptor in the eye. The six 
colours are arranged in pairs, white-black, yellow-blue, and 
red-green, in such a way that the first member of each pair 
produces a dissimilative process, while the second member of 
each pair produces a corresponding assimilative process in the 
same receptor. The theory accounts very well for the fact i 
that yellow and blue, red and green, do appear as connected in 
a certain relation of oppositeness in a number of phenomena. 
They are “ complementaries ”, i.e. when mixed in the right 
proportions they produce a neutral grey (though unfor- 
tunately, so far as the immediate introspective appeal of 
the theory is concerned, the complementary red and green 
are not the colours usually selected as appearing to be the 
simplest and most elementary)) they have a reciprocal 
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function m after-images and in colour contrast, in peiipheral 
vision red and green disappear at a certain distance from the 
centre, yellow and blue at a certain further distance} and, 
finally, in some forms of colour-blindness red and green 
of a ceitain brightness are confused together, in. other (raier) 
forms yellow and blue. Among the chief objections to the 
theory are the facts. («) that the white and black pair do not 
appear to stand in the same relationship to one another as do 
the other pairs (since they never cancel one another, their 
fusion always producing a sensation of grey), and (h) that the 
theory of assimilative changes givmg rise to sensations is not 
in harmony with our usual assumptions as to the physical 
and chemical functions of the nervous system, since, so far 
as our present knowledge goes, it seems more likely that 
all sensations and indeed all consdous processes (like other 
active functions of the organism) have katabolic rather than 
anabolic processes as their physiological concomitants. These 
causes of dissatisfactipn have led to the formation of 
numerous other theories, none of which, however, has won 
general acceptance or has been able to produce positive 
evidence in its favour. Historically considered, the theories 
of Helmholtz and of Hering are unique in the amount of 
discussion and research which they have aroused. The data 
for a complete and final theory are not yet to hand, and will 
doubtless have to wait until a more refined technique is 
available for the physico-chemical investigation of the 
retinal and nervous processes. 

The thiid important theoretical achievement in ^e domain 
of sensation concerned the functions of the labyrinth of the 
inner ear. This had been shown long ago by Flourens to 
be somehow concerned with the maintenance of equilibrium, 
but no satisfactory explanation of how the organ worked had 
been forthcoming. In the early seventies Mach made an 
elaborate experimental study of the effects of rotation, by 
placing the whole body on a frame which could be fixed 

M 
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at any angle and then turned. As a result of these experi- 
ments, he was able to investigate in detail the per- 
ception and the negative after-image of rotation, and 
described them in a monograph on Grundlinien de)' Lehre 
der Bewegmgsffmffindmgen published in 1875. As so 
often happens in such cases, others were beginning to occupy 
themselves simultaneously with the same problem. Mach, 
Crum-Brown and Breuer, all within a few months of one 
another, formulated practically the same theory, which has 
since been known by their joint names. According to this 
theory, changes in the position of the head cause (through 
inertia) currents in the endolymph — the fluid in the semi- 
circular canals. These currents bend the hairs on the 
ampullae of the canals or at least modify the pressure on 
them, in this way setting up nerve impulses to the corre- 
sponding centres in the brain. The three semi-circular canals 
are placed roughly in the three planes of space, and no matter 
in what plane a movement of the head takes place, the fluid 
in one canal or the other will lag behind at the beginning 
of movement, at any change in the speed or direction of 
movement, and at the cessation of movement. This theory, 
supplemented by a view suggested by certain experiments of 
Kreidl* as to the functions of the otoliths in the uti'icle and 
saccule, which he supposed to act by pressure on the under- 
lying nerve endings and thus indicate (by reference to 
gravity) the position of the head, has become the accepted 
theory of the function of the labyrinth. 

The last of the four outstanding events to which we 
referred above resembled the third in one remarkable par- 
ticular, i.e. in that it represented the independent but 
almost simultaneous work of three men. It differed from the 
other three events, however, in that it was definitely a dis- 
covery of new facts, and not merely the elaboration of a 


which he substituted iron £Hngt for the qftoUtht of fish und was thereafter able 
to produce forced mOTementi b the fiih by placing magncta near them. 
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theory. In. 1 884 and 1885, Goldscheider, Blix and Donaldson 
explored the surface of the skin with pointed stimuli and 
were rewarded by finding that cutaneous sensibility was not 
distributed evenly over the whole exterior of the body, but 
was to be found in certain “ spots ”, each spot giving rise, 
when stimulated, to a sensation of speafic quality There 
weie four kinds of spots, connected with sensations of 
pressure, pain, heat and cold respectively. The problems 
concerning the lelative frequency, threshold value, etc., of 
the spots, in relation to one another and to different parts 
of the body immediately opened up a further mteresting 
field of research. In this research the most prominent role 
was played by Goldscheider himself and by von Frey. The 
latter (some ten years after the original discovery of 
“ spots ”) demonstrated the existence of “ paradoxical cold ” 
resulting from the stimulation of a cold spot by a hot metal 
point, seeming thus to provide further striking evidence for 
the doctrine of speafic energies. 

Following on this work, Alrutz in 1897 h'ied to show that 
the sensation of heat is distinct from warmth and is really a 
fusion of warmth and cold. Von Frey also endeavoured 
(though with but indifferent success) to correlate the four 
principal sensations with particular types of sense organ. He 
carried out, too, a series of psycho-physical experiments 
which tended to show that the intensity of pressure sensation 
corresponds, not to the simple pressure of the stimulus npr 
to the area of skin stimulat^, but rather to 

In the nineties taste and smell began to receive some 
attention. Kiesow had begun to work on taste in Wundt’s 
laboratory, and continued after he had left. He and 
Oehrwall established definitely the "existence of the four 
primary qualities of taste — sweet, sour, salt and bitter — 
with the possibility of a fifth quality, insipidity— which was 
supposed to be a mixture of sweet and salt in much the 
same way as heat was a mixture of warmth and cold. In 
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smell Zwaardemaker, a Dutch physiologist, was the chief 
investigator He restated (with some modifications) the old 
classification of Linnseus. He invented the olfactometer, a 
familiar (but not much used) feature of almost every labora- 
tory, studied the phenomena of mixture, adaptation and 
contrast, and in his Physiolog^e des Geruchs, published in 
1895, brought together such scientific knowledge as was 
generally available. ^ 

In sound, much the most important event was the publi- 
cation in 1883 of StumpPs Tonfsychologh'j and with 
Stumpf we leave the physiologists and come to the psy- 
chologists proper (though they were also to some extent 
philosophers, and — as is still customary in Germany — ^held 
chairs of philosophy). Outside the Leipzig tradition there 
were three outstanding figures in this class — ^in addition to 
those whom we have already mentioned under the heading 
of systematic psychology. These were Stumpf himself, 
Hermann Ebbinghaus and G. E. MUller. Carl Stumpf, a 
pupil of Brentano, had from early years exhibited an 
interest in two things — ^philosophy and music. These he 
ultimately combined in the psychology of sound. His first 
psychological writings dealt with space perception, in which 
he ranged himself with Hering, as a nativist, against Helm- 
holtz and Wundt, who were the chief empiricists. His 
great work, the Tonpsychologte, appeared in two volumes, 
one in 1883, the other in 1890. This was soon recognized 
as the most important book on hearing after Helraholtz^s 
Totfempfindmgen, and it has remained a classic. Like the 
latter book, it contained accounts of much original observa- 
tion (especially on tonal fusion — experiments which were 
carried out with the forks obtained by pulling to pieces an 
old tuning fork piano, which Stumpf found in the 
physics laboratory at Munich). It marks the beginning of 
the psychological study of music — a branch of knowledge 
which was at first carried on by Stumpf himself, and 
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subsequently by Seashore. After many wanderings from 
one university to another, Stumpf went to Berlin in 1894 
and took over a laboratory that had been started by 
Ebbinghaus. Here he became active in a number of fields: 
he continued to write on music and acoustics, he founded 
an institute for the collection of phonographic records of 
primitive music from all parts of the world j he founded also 
the Berlin Association for Child Psychology, he published 
a well-known theory of feeling, in which he tried to reduce , 
all feeling to sensation, though on different lines to the 
James-Lange theory of emotion; and he investigated the 
celebrated horse Der Kluge Hans, who appeared to be 
able to carry out arithmetical operations of some complexity, 
and who was eventually shown by Pfungst to be responding 
to small uncofiscious movements on the part of those 
present. Stumpf retired from his chair in Berlin in 1921 
and was succeeded by KShler, a leader of the new Gestalt 
school, 



CHAPTER X 


THE DEVELOPMENT OP EXPERIMENTAL PSYCHOLOGY — 
EBBINOHAUS AND O. B, MULLER 

Hei^mann Ebbinohaus was to a large extent a self-made 
psychologist, and started as an experimentalist with no 
University training or tradition in the subject, His inspira- 
tion, however, came from Fechner After taking his doctor’s 
degree in Bonn in 1873, with a thesis on von Hartmann’s 
philosophy of the unconsaous, he spent seven years in private 
study and in visits to France and England. In a second- 
hand book shop of Paris he came across a copy of Fechner’s 
EUinente. He was seized with the idea of applying experi- 
mental methods to the “ higher mental processes ”, and the 
influence of the English associationists probably caused him to 
make the attempt in the field of memory. During the next 
few years he carried out long series of experiments entirely 
on himself, and in 1885 reported his results in his epoch- 
making uber das Gaddchttm. 

The associationist writers had gradually been attributing 
more and more importance to the principle of frequency of 
association as a condition of recall. Ebbinghaus adopted this 
principle as his fundamental measure for the experimental 
study of memory. From Fechner’s psycho-physics he realized 
the necessity of eliminating the influence of variable errors by 
a sufficient number of expenments. In order to repeat the 
same experiment, he required material of the same difficulty 
to learn in his successive expenments. As evetyone khows, 
however, some pieces of poetry and piose can be learnt much 
more easily than others. Here was a problem that the 

198 



DEVELOPMENT OF EXPERIMENTAL PSYCHOLOGY 1 99 

psycho-physicists had not encountered, Ebbmghaus solved it 
ingeniously enough by the use of nonsense syllables. The 
fact that his native German was a language of long words, 
enabled him to construct some 2,300 syllables like mony gid, 
vaf) which had no previous meaning and thus proved much 
more equal in difficulty from one syllable to another than 
any list of words. With such material and with poetry, 
Ebbmghaus set out on his experiments 
He proceeded according to the “ learning method ” (in 
which he noted the number of repetitions necessary for one 
faultless reproduction of rows of syllables of varying length) 
and the “ saving method ” (in which he noted the number of 
repetitions needed for relearning a given material after 
varying intervals) By the first method he was able to con- 
struct curves showing how the number of repetitions that 
were required increased as the material was lengthened. 
He found that the increase was very rapid, for whereas he 
could, on the average, learn seven syllables at one repetition, 
he required fifteen repetitions to learn twelve syllables and 
thirty repetitions to learn sixteen syllables. By means of 
the second method he found that the curve of forgetting is 
asymptotic, it falls very rapidly at first, then more slowly 
and it would appear as though assodations once formed are 
never entirely lost. Thus, to take an extreme case, Ebbing- 
haus found he could learn stanzas of Byron’s Don Juan ”, 
previously learnt twenty-two years before, with a saving of 
seven per cent, as compared with other stanzas he had never 
learnt. He also investigated the effects of over-learning, i.e. 
of repeating the material after it had been sufficiently 
learnt to be correctly recalled in mmediate memory. He 
found that the ratio of overlearning to subsequent “ saving ” 
was approximately constant for rows of syllables of very 
varying lengths. After twenty-four hours the number of 
repetitions saved was consistently about one third of the 
number of excess repetitions. Ebbinghaus also investigated 
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the most economical methhds oJ: learning. He found that, 
with a given number of repetitions, more was learnt when 
the repetitions were not given all at once, but were separated 
by intervals of time} and that the more numerous the 
intervals the better was the result. One more investigation 
of his may be mentioned. He found that, in learning a 
series of syllables, associations are formed not only between 
the immediate neighbours in the series but also between the 
more distant members of the series, that tliey are formed, 
moreover, not only in the forward direction (i.e. as learnt) 
but in the backward direction — the so-called “ remote ” and 
“ retroactive ” associations respectively.* 

Ebbinghaus’s monograph represents perhaps the most 
brilliant single investigation that has ever been made in 
experimental psychology. At once a wide new field was 
made available for study, a field that has not even yet, nearly 
fifty years after the appearance of his Ged'dchtms, been 
exhausted The work not only opened up new territory} it 
was itself a striking example of both technical skill and 
dogged perseverance. No other single investigator working 
alone, as Ebbinghaxis did, has subjected himself over a 
period of years to such a rigid regime of experimentation} 
for the experiments were not only exacting in themselves 
but also required that he should keep his habits of life as con- 
stant as possible. The achievement is all the more sur- 
prising in that Ebbinghaus was by no means a simple plodder, 
one of those who, in James’s phrase, “ could not be bored ”. 
On the contrary, he fiad a versatile and ingenious mind, and 
when, later on, he came to write a textbook, it proved to be 
unique in German literature, “the only readable, kindly 
handbook of psychology, that nevertheless fell not a whit 
short in scientific care and exactitude ”. Probably on the 

♦EbbingbftUB found that the retroactive Hftodationi arc about ^ ea strong fti the 
forward aesodationt, It wai later ihown hy Wohlgemuth that thif dill^erenco ii only 
found with ntiftterlal learnt bv motor memory; and that in yieual' memory the 
forward and backward asiociations are of equal itrength* 
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Strength of his work on memory, Ebbinghaus was in 1886 
made Extraordinary Professor in Berlin, where he had 
been Docent since 1880. Stumpf, however, was in 1894 
promoted to the full professorship over Ebbinghaus^s head, 
and Ebbinghaus himself took over Lipps’s chair at Breslau 
Apart from his work on memory, he worked on colour con- 
trast and on Weber’s law as applied to brightness. He also 
put forward a theory of colour vision of his own More 
important perhaps than any of these activities was his founda- 
tion (together with Arthur Khnig) in 1890 of a new journal — 
the Zeitschnft fUr Psychologie uni Physiologie ier Sin- 
nesorgane. By that year there was too much material in the 
new psychology to find a home in Wundt’s Phiosophische 
Studien, which had also from the start been the rather 
exclusive organ of the Leipzig laboratory. The new 
Zeitschrip) as Boring puts it, “represented m a way a 
coalition of independents outside the Wundtian school ”, 
and has ever since continued to flourish, though the two parts 
(for Psycholo^e and Sinnesorgane) are now issued in 
separate numbers. Apart from this, Ebbinghaus’s most 
fattious achievements are the invention of his “ completion 
test ” (which was devised at the request of the Breslau 
municipal authorities) and his textbook, to which we have 
already referred. In a small way the completion test showed 
the same originality and permanent value as the memory 
experiments of earlier years. It was the first successful test 
of the “higher” mental capaaties, and (sometimes in 
slightly modified forms) has remained a feature of many 
“ batteries ” of modern tests of “ general intelligence 
The completion test and the first part of the textbook, the 
Grundzilge dsf Psycholo^e^ appeared in the same year, 
1897, The completed first volume did not appear till 1902. 
It was a great success, as it deserved to be, and unfoi tunately 
Ebbinghaus devoted himself to revising this first volume 
rather than to getting on with the second. His Ahriss iar 
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Psychologic, published in 1908, was originally the section on 
psychology m a large omnibus volume on Dte Kultur dm 
Gegenioart. Ebbinghaus died suddenly of pneumonia in 
1909, without even finishing the GrundzUgs — a consideiable 
misfortune for psychology, for, as far as it went, it was per- 
haps the most satisfactory textbook on psychology tliat had 
ever been written. The second volume was eventually com- 
pleted by DUrr, but DUrr did not possess the facility, charm 
and clarity of style that had distinguished the first volume, 
so thW in a sense the work remained a magnificent torso. 
Apart from this, Ebbinghaus’s comparatively early death 
probably deprived psychology of further valuable contribu- 
tions. His productiveness was not great, but the quality of 
his work was always of the highest standard, and it is unlikely 
that, if he had lived another ten or fifteen years, his original 
mind would have let this time pass by without finding some 
fresh field of endeavour, in which he would have still fur- 
ther enriched his chosen science. 

Georg Elias MUller was born in the same year as Ebbing- 
haus' (1850) and was a pupil of Ixitze at GSttingen, to whose 
chair he succeeded m 1881.* During his long occupancy 
of this chair MUller became, as has, been said, “something 
of mi Institution ”, as Wundt had done at I^ipzig. In fact 
his influence on psychology is in many ways comparable to 
Wundt’s, though of course on a lesser scale. His laboratory 
became a centre of activity which attracted many dis- 
tinguished students, among the best known being Schumann, 
Pilzecker, Jost, Henn, Martin, Rupp, Gamble, Kate, Spear- 
man, Jaensch, Rubin and Kroh. MUller, however, was more 
purely an experimentalist than Wundt. He wrote only one 
small general textbook (and that only in 1924) and 
elaborated no system of psychology His own contributions 

* Wc have alrcadT- mentioned the diiBnctlon of thii chair, which wai hold In 
luccewon hy Herbert, Lotze and MUller for eighty and forty yean 

reipecdrely, 
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were made in three principal fields, in psydio-physics, in 
visual sensation and in memory His doctorate thesis was a 
book, Zur Theorie dor Sinnltch&n Aitfmerksamksit (1873), 
which had considerable influence on all subsequent treatments 
of attention, and (especially through the work of Titchener) 
is still familiar to many students of to-day. His second book, 
Zur Grmdlegung der Psychophysik (1878), we have already 
noticed. This, more than anything else, caused Fechner to 
return to psycho-physics after a long interval and write his 
Revision der Hauptfmkte der Psychophysik{i%Z 2 \ in which 
he took account of the chief criticisms that had been made 
upon the Elemente in the twenty-two years since its 
appearance. MUUer’s further work on psycho-physics was 
carried out in collaboration with his pupils Schumann (1889) 
and Martin (1899) Together they produced exhaustive 
studies of the factors determining the judgment of the 
heaviness of weights — that most popular of all psycho- 
physical experiments. MUiler also applied the psycho- 
physical methods to the study of tactual space perception, 
work which was subsequently carried on by V. Henri (a pupil 
of Binet), when he came to the GSttingen laboratory m the 
nineties. Muller somewhat enlarged the Fechnerian sense 
of the term psycho-physics, so as to include mvestigations of 
a primarily physiological nature. Thus his most important 
work on vision (1896-97) was published under the title 
Zur Psychophysik der Gesichtsempfindungen Here he 
brought forward, among other things, his modification of 
Bering’s theory of colour vision. According to this theory 
the three pairs, white-black, yellow-blue, red-green, depend, 
not upon an opposition between katabolism and anabolism, as 
Bering had supposed, but upon reversible photo-chemical 
substances. He supplemented Bering’s theory also by the 
supposition that a constant grey (the “ cortical grey ”) is 
produced by the molecular action of the cortex. In this he 
sought to overcome two of the principal difficulties in 
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Hering’s theory as at first propounded. MUUer’s modifica- 
tions have been accepted by many upholders of Hering’s 
theory, and in some modern books the theory is now 
definitely .stated in the form given it by MUller. 

Muller’s most famous investigations, however, lie in the 
field of memory. He and his coUalwrators took up the 
work where Ebbinghaus had left it. They improved 
Ebbinghaus’s technique by using instriunents which allowed 
of any desired speed of presentation of the material to be 
learnt and by introducing certain nUes as to the choice of 
syllables. New methods were devised and many fresh prob- 
lems were attacked. On the side of method, the “ method of 
hits” {Tre-ffermethode) proved partictilarly useful j accord- 
ing to this a syllable is presented to the subject, who has then 
the task of recalling the one that had originally followed it. It 
permits the measurement, not only of the number of items 
correctly recalled, but also (with suitable apparatus) of the 
speed of the recall of each item, which MUller and Pilzecker 
showed to be an important indication of the strength of the 
association. MUller and Pilzecker also took over the 
“ method of paired associates ” originally devised by Calkins, 
a method which has been found valuable for the investigation 
of many problems of memory.. In the course of all this work 
many fresh results of value were obtained. It was found, for 
instance,* that the attitude of the learner was an all-important 
matter, intention to learn was essential to quick learning, 
mere repetition without such intention being very ineffectual 
(a point which showed the inadequacy of the more 
mechanistic forms of the association doctrine), It was found 
that the initial and final mertibers of a series were learnt 
more quickly than those in the middle of the series j that 
when two associations are of equal strength but of unequal 
age, a repetition strengthens the older more than the younger 

MtlHer and Schunumn (MOUcr publiihed a good many JolW papen vrith Ui 
Aiditanti and collaborator!). 
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(“ Jost’s law ”, which was considered to aflford an explana- 
tion of Ebbinghaus’s discovery of the advantage of “ spaced ” 
repetitions), and (perhaps the most famous of all the results 
and one that has given rise to much further experimentation 
and discussion) that, in general, it is more economical to learn 
in “ wholes ” (by reading the material through from 
beginning to end without interruption) than in “ parts ” (by 
splitting it up into sections and mastering each part before 
proceeding to the next). These and other similar achieve- 
ments constituted a great triumph of the experimental 
method,' which in a relatively few years was able to give 
exact quantitative expression to the “laws of association” 
that had been discussed for centuries. They showed very 
conclusively that this method was applicable, not merely to 
sensation and perception, but to the “ higher mental pro- 
cesses”, and thereby provided some compensation for the 
failure of the reaction experiment as a means of throwing 
light upon those processes. 

Before retiring from his chair in 1921, MUller sum- 
marized and systematized his work on memory in three large 
volumes entitled Zwr Analyse der Ged'dehtnist'dtigkeit und 
des Vorstellungsverlanfes, which occupies somewhat the 
same position with regard to memory as Stumpf’s 
Tonpsycholope does with regard to the psychology of sound 
and music. Since his retirement he has devoted himself 
principally to the problems of vision, to writing the above- 
ihentioned small textbook, and to a controversy with Kbhler, 
the Gestalt psychologist, in which he questions the novelty 
of the Gestalt pomt of View. MUller is to-day the doyen of 
experimental psychologists. Except for the great founders, 
his work has probably done more than that of any other single 
individual to establish the new method of approach. 



CHAPTER XI 

THE EXPANSION OF PSYCHOLOGY — ^WUNDT’S PUPILS IN 
EUROPE AND AMERICA 

We may now return to the main Wundtian school, and deal 
very briefly with the expansion of experimental psychology 
by the students who were trained in the Leipzig laboiatory. 
One of the very first of these, who came in the year of the 
laboratory’s foundation, was G Stanley Hall, whom we have 
already considered in connection with the development of the 
evolutionary doctrine. Stanley Hall Is one of the most re- 
markable figures in the history of American psychology. Born 
on a farm in Massachusetts, even in boyhood he began to 
develop the succession of intense interests that was a perma- 
nent feature of his mental life. Farming had no attraction for 
him and he was therefore sent to train for tlie ministry. An 
admiration for J. S. Mill’s philosophy and an interest in the 
doctrine of evolution were, however, of no advantage in this 
calling, and when Hall came to give his trial sermon, the 
member of the theological faculty whose business it was to 
CTiticize found comment useless, and resorted to prayer as the 
only adequate way of meeting the situation that the sermon 
had created ! Nevertheless, after a visit to Europe young 
Hall took his degree in divinity. In 1 874 Wundt’s Grund- 
zilge, then just published, fired him with enthusiasm for the 
new psychology and he started out for L^eipzig. But he had 
no money, and was therefore unable to refuse an offer of a 
tutorship in English at Harvard. > Here he met William 
James (only two years his senior), studied psychology with 
him and took what was probably the first doctorate in that 
subject to be granted in America, his thesis being on the role 
of the muscles in space perception. In 1878 he was able to 



EXPANSION OP PSYCHOLOGY 207 

return to Europe, where he worked at Berlin with von Kries 
and Kroneckei”, and arrived in Leipzig just in time to make 
use of the new laboratory, though he did not stay there long. 

In 1 88 1, on his return to America, he was given a lecture- 
ship and then a chair at the recently created John Hopkins 
University, Here, in 1883, he founded what is usually con- 
sidered as the first American laboratory for psychology, and 
for some years it seemed as though he might make of it a 
western Leipzig, for he surrounded himself with a number of 
able students, many of whom afterwards played a part in 
American psychology, among the best known being Dewey, 
Cattell, Sanford, Donaldson (who, while he was there, made 
the discovery of the “ spots ” in the skin) and Jastrow. Four 
years after the opening of his laboratory, Hall founded (just 
as Wundt had done after the same interval) a journal — Tha 
American Journal of Psychology — the second all-psychologi- 
cal periodical in the world, and still the most important m 
America. This journal differed, however, from Wundt’s in 
that it was, from the start, connected with no one laboratory, 
but open to papers from any quarter. In 1888 Hall left 
John Hopkins to become President of the new Clark Uni- 
versity at Worcester, Massachusetts, At the same time he 
was Professor of Psychology, though the laboratory was soon 
handed over to Sanford, who m 1898 published the first 
laboratory Course in Experimental Psychology. In 1891 
Hall founded another journal, this time devoted especially to 
educational psychology. The Pedagogical Seminary, which 
likewise still survives, while in the following year he was 
instrumental in founding the American Psychological Associa- 
tion, of which he was first President. 

Hall was always favourable to experimental psychology, 
but was impatient of its limitations. The psychological aspert 
of growth and development was the field where his 
interests really lay, and they found full expression in his 
educational work, in his great Adolescence (1904) 
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in hi3 favourable attitude to psycho-analysis when he 
came to hear of it. His mind was of the kind that is 
characterized by a succession of enthusiasms for fresh objects 
rather than a steady devotion to a single cause} evolution, 
however, remained for him a master key throughout his 
intellectual wanderings, He took over Galton’s question- 
naire method and made extensive use of it, while at anothei 
time he became much concerned with Pavlov’s conditioned 
reflex and the psychology of food. During his thirty-six 
years at Clark, he gave no less than eighty-one doctorates, 
which include many of the most important names in 
American psychology to-day. In his last yeais (if we may 
here anticipate what really belongs to our next period) he 
became interested in religion and wrote a book on J(fsus the 
Chnst in the Light of Psychology (1917), a work which is, 
unfortunately, difficult to read, because of the vast number of 
Greek neologisms which it contains. When the time came 
for Hall to retire, he characteristically became interested in 
the phase of development that this implied, and ended his 
list of major publications with a volume on Senescence 
(1922), dying two years later, 

James McKeen Cattell, another American pioneer, came 
to Wundt from Lotze. His work at Leipzig was interrupted 
by a brief return to Amenca, where for a term he was Hall’s 
pupil at John Hopkins, On coming back to Leipzig in 
1883, where he now stayed for three years, he boldly told 
Wundt that he needed an assistant and that he (Cattell) 
proposed to take on the job (which he did). From the very 
beginning, Cattell showed an independent mind and a pre- 
dominant interest in individual differences. Wundt said 
this was ganz amerikanisch, but allowed the young man to 
have his Way. Wundt’s remark was very justified, for an 
Interest in individual differences — an interest that was a 
natural outcome of the evolutionary point of view — ^has ever 
since been a feature of American, as distinct from German 
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psychology. On retuyimg to America he founded a psycho- 
logical laboratory at the University of Pennsylvania in 
1888, after three years left it m WitmePs chaige and 
founded a new one at Columbia, where he remained till 191?) 
when he was dismissed because of his expression of pacifist 
views. He afterwards founded the Psychological Corpora- 
tion, an organization for psychological service for industrial 
and public ends. 

In 1914 SIX of CattelPs students drew up an accoimt of his 
original work (which was scattered m many short papers) 
undei SIX main heads, as follows reaction time, reading 
and perception, association, psycho-physics, the “order of 
merit” method, and individual differences. Of these the 
last, as already indicated, represented Cattell’s most funda- 
mental interest. He is, however, m addition, the foremost 
authority on the reaction experiment, which he started with 
James at John Hopkins, took with him to Leipzig (where he 
was one of the very few students who determined the nature 
of his own research) and continued all the earlier part of his 
life, devising new procedures and apparatus, but always with 
the statistical and individual standpoint more or less in mind. 
The reaction experiment led naturally to the association 
experiment, and here, quite early, Cattell anticipated some of 
the later findings of Jung, when he said that associative 
reactions “ lay bare the mental life in a way that is startling 
and not always gratifying He also realized that this 
experiment might be used for the classification of individuals, 
as othets have subsequently used it. 

In 1892 he published (together with Fullerton, a philo- 
sopher “ temporarily bewitched ”, as Boring puts it, “ by 
experimental psychology ”) an important psycho-physical 
monograph On the Petce'ptton of Sitmll Dtfferencesy in which 
he brought statistical refinements to bear upon the psycho- 
physical methods, criticized several general points of pro- 
cedure, and endeavoured (in the method of right and wrong 
N 
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cases) to substitute the conception of the probable error for 
that of the threshold. Another innovation in methodology 
was the invention of the order of merit method — a great 
simplification on the method of paired comparisons as used in 
Wundt’s laboratory. He applied this new method both to 
the ordinary stimuli available m the laboratory and to the 
ranking of individual persons, as in his studies of “ Eminent 
Men” and ^‘American Men of Science”, in which the 
central position of each individual together with its probable 
error, is worked out on the basis of many rankings by dif- 
ferent judges. Finally, Cattell was a pioneer in mental 
testing. In 1896 he published (with Ferrand) a classical 
study of physical and mental tests of the Columbia students 
— a forerunner of the entrance teats subsequently carried out 
regularly at Columbia and elsewhere When Thorndike (a 
student of Cattell) was experimenting with his puzzle boxes 
on animals, Cattell advised him to carry out the same sort 
of thing with children, and from this beginning Thorndike 
became the foremost exponent of mental testing in America. 
Through the position he held, Cattell, moreover, exercised an 
immense influence on the younger generation of psychologists 
(the list even of the more distinguished of his pupils is too 
long to mention) and inspired in them his own fundamental 
interest in the differences in human nature and capacity. 

Cattell is now, by general consent, America’s senior 
psychologist, and was appropriately enough elected president 
of the first International Congress of Psychology to be held 
in America, in 1929 

Stanley Hall and Cattell are in many ways of exceptional 
importance among Wundt’s pupils, because of the very 
influential part they played in the development of American 
psychology; and the rapid rise of American psychology is 
beyond all doubt one of the most striking scientific events 
of the last two decades of the nineteenth century. By 1892 
there were fifteen laboratories in America and by 1900 
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twenty-six, in. both cases distinctly more than there were in 
Europe at those dates. The hospitable attitude o£ America 
to the new science is shown also by the fact that those who 
were appointed to teach it were usually called Professors of 
Psychology, whereas m German universities, although there 
might be a Psychologisches Institute its director still, as a 
rule, carried (as he does even to-day) the title of Professor 
of Philosophy. But m taking over psychology, America dis- 
tinctly modified the German attitude. From the very first 
the principal features of this modification were clearly 
apparent. They can be summarized very briefly under three 
heads: ( i) a much greater interest m the genetic standpoint, 
(a) a distrust of introspection and (3) an emphasis on 
individual differences rather than on the generd charac- 
teristics of the human mind. The first feature was a direct 
inheritance from the work of Darwin and of Spencer, which 
profoundly modified the whole Anglo-Saxon oudook in the 
biological sciences, the second was to show itself presently 
in a very acute form in the rise of behaviourism, while the 
third began to manifest itself very soon in the rise of mental 
tests, a form of expferimentation that has never made a great 
appeal to German psychologists. 

Wundt’s other pupils must be disposed of more briefly, 
not because they were less able, but because drcumstances did 
not conspire to give them the important historical position 
held by Stanley Hall and Cattell. 

Emil Kraepelin was one of the earliest and most original, 
though he is better known as a psychiatrist than a psycho- 
logist. Both on the descriptive and the classificatory side, he 
has been one of the most influential figures m the study of 
mental disease. Perhaps, his greatest single contribution lay 
in the recognition that there exists a certain fundamental 
similarity between several, at first sight, distinct types of 
psychoses^types which he proceeded to class together 
under the common head of dementia p^aecox. But Kraepelin 
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was also an experimental psychologist of originality. We 
have already referred to his work on reaction times under 
abnormal conditions. Another field in which he was a 
pioneer was the study of continuous woik, such as that 
involved in adding (his “ adding sheets ”, specially prepared 
for this kind of experiment, have become part of the per- 
manent equipment of the psychological labor atoiy). By 
checking the amount done in successive short inteivals of 
time, he was able to construct a “ work curve ”, showing the 
fluctuations in output as the work proceeded, and enabling 
him to attempt an analysis of the chief factors determining 
the shape of the curve, the opposing influence of practice and 
fatigue, “ warming-up ”, voluntary ‘‘ spurts ”, etc. These 
were the classic experiments on which nearly all subsequent 
investigations on this subject have been based. In later times, 
owing to their obvious importance in education and industry, 
the measurement of practice and fatigue has aroused 
especial interest. Two pioneering nineteenth-century studies 
in this, field may be mentioned here, although they were 
independent of the Wundtian tradition: Mosso’s work on 
the ergograph, an instrument for measuring fatigue by means 
of the decline in muscular efliciency, and Bryan’s and Har- 
ter’s work on practice in telegraphic sending and receiving. 
The ergograph has shown itself less useful than was hoped, 
and altogether the subject of fatigue has proved to be full 
of difficulties and complexities. Practice, however, is easier 
to deal with, and, from the time of Bryan and Harter’s work 
onwards, considerable progress has been made in analysing 
the factors that determine the rate of practice with various 
kinds of work and under various conditions. 

Hugo MUnsterberg was another early pupil of Wundt, but 
one who was less permanently influenced by the great Leipzig 
master than were most othersi He soon established a labora- 
tofy of his own at Freiburg, where he produced some studies 
of , originality, the Beitrkg0i which attracted the favourable 
attention of William James. James thought he had found in 
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Mttnsterberg an experimentalist who was less stodgy than the 
rest, and invited him to Harvard, first for three years 
(1892-95) and then permanently (from 1897 onwards). 
James was glad enough to hand over the laboratory to 
MUnsterberg, and to have his own title changed back to 
“ Professor of Philosophy ”, But MUnsterberg never 
developed into an important psychologist, so far as original 
research was concerned. His influence, however, in one way 
and another was considerable. He developed a so-called 
“ action theory ” of consciousness in which he stressed the 
significance of motor discharge (always an attractive subject 
to American readers, who, even at that time, were 
behaviouristic in tendency, if not in theory). The details of 
MUnsterberg’s views are now unimportant and are open to 
serious critiasms, but the fact of the theory coming when it ' 
did gave it some significance. Later, MUnsterberg’s activities 
were largely directed to the populanzation of applied 
psychology in various fields, in psychotherapy, criminology, 
industry, etc., and there can be no doubt that his efforts in 
this direction, by creating a widespread interest in the pos- 
sibilities of practical psychology, indirectly assisted in the 
actual task of application, though he himself contributed but 
little on the purely technical side. 

E. W. Scripture was another student of "Wundt who con- 
tributed to the popularisation of psychology, though earlier, 
for his two chief books. Thinking, Feeling, Doing and The 
New Psychology appeared in 1895 and 1897 respectively. 
At this distance of time, they seem perhaps to betray an 
element of exaggerated confidence and optimism. But in 
those days, when new laboratories were being founded in all 
the chief American universities, optimism was a very natural 
thing. Scripture was in charge of the Yale laboratory from 
189a to 1903, during which time he edited ten volumes of 
Studies front the Yale Laboratory, on the model of Wundt’s 
famous periodical. But (in contrast to what happened with 
Cattell at Columbia) comparatively few distinguished 



114 ^ HUNDRED YEARS OF PaYCHOLOOY 

psychologists were trained at the laboratory (though Seashore 
was a striking exception) and Scripture’s own interests 
presently turned predominantly to phonetics 

Only a few other of Wundt’s students can be mentioned 
here, for anything approaching a full account of the subse- 
quent work of those who received their psychological training 
in Leipzig woxdd be far too big an undertaking. Ernst 
Meumann has been known chiefly as an educational psy^o- 
logist, and his most famous investigations deal with various 
aspects of learning, though in the years preceding his death in 
1915 he was beginning to deal with aesthetics Alfred Leh- 
mann, for many years director of the laboratory at 
Copenhagen, was the foremost exponent of the ‘‘ expression ” 
'methods m their relation to the study of the feelings. Later 
on, he published a general treatise of much originality, the 
Gnmdzilg$ der Psychofhysiolops (1912), in which he 
recorded many of his own experiments and endeavoured to 
look at ment^ phenomena consistently from the point of 
view of energy. It is a book that has perhaps not leceived 
the full consideration it deserves. 

Among the early workers in Leipzig whom it is impos- 
sible to pass over were KUlpe and Titchener, whom we hkve 
already mentioned. Angell also must be referred to, but 
the most important work of all these three was done in the 
twentieth century, and it can therefore be conveniently 
reserved for the treatment of our third and last period. 

It will have been noticed that our account has shown that in 
the nineteenth century experimental psychology was almost 
entirely a German and American science. As regards the 
origins of the experimental method, the initiative was over- 
whelmingly Germanj in fact, the only exception of any real 
importance was the work of Gallon, ahd in England there 
Was a , complete failure to continue what Galton had begun — 
until experimentation was re-introduced from Germany by 
McDougaU, Spearman and others early in the twentieth 
century. 



CHAPTER XII 

FRANCE AND THE DEVELOPMENT OF ABNORMAL PSYCHOL'Q!Cji>r 

The way in which America seized hold of the German 
methods, adapted and acclimatized them so successfully that 
in ten years from the foundation of the first laboratory the 
American effort was at least equal to the German and was 
soon to surpass it, is one of the most interesting features of 
the whole history of psychology. America, however, was 
not quite alone in realizmg the possibilities of experiment as 
applied to human mind and conduct. Several other coimtries 
were making a beginning, though m none of them did the 
movement flourish in any way at all comparable to the wave 
of success that carried it to triumph in America. The most 
important of these countries was France, and a reference to 
the French laboratories and those who founded and worked 
them affords a convenient means of transition to the subjects 
of brain physiology and abnormal psychology, with which 
we must conclude this review of our long second period — 
Convenient because in both these fields, and especially in the 
latter, France was one of the leading contributors to progress. 

Modern psychology (as distinct from brain physiology) in 
France may be said to begin in 1870, when two important 
books were published, Taine’s VlntelUgence and Ribot’s 
"La Psycholope attglaise contemforaine in which the prevail- 
ing associationism was well and clearly expounded. Ribot 
followed up his book nine years later (the year in which 
Wundt’s laboratory was founded) with another book on La 
Psycholope alletnande contemfotahe, in which he brought 
the hew departures of Fechner, Helmholtz and Wundt to 
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the knowledge of his countrymen. In 1885 he was placed 
in charge of a course in experimental psychology at the Soi- 
bonncj where, in 1889, a laboratory was established under 
Beaunis and Binet, Ribot himself being given a chair of 
experimental and comparative psychology at the College de 
France j while in 1890 another laboratory was foiuided at 
Rennes under Bourdon. 

But, as we have just sard, the principal work of the French 
investigators during all this period lay in the field of abnor- 
mal psychology. On an earlier page, in dealing with the 
development of hypnotism in England, we mentioned the 
fact that at Braid’s death in i860 his discoveries had already 
been taken up in France. Soon there were two great schools of 
thought with regard to hypnotism. The Pans school, under 
the leadership of Charcot, took a view that con be described 
as primarily medical and physiological They thought that 
hypnotism was a phenomenon characteristic of hysteria, and 
coidd only be induced in persons suffering from, or at least 
prone to, that disease. Furthermore, various “ stages ” of 
hypnotic sleep were described, and regarded as of general 
validity for all hypnotic subjects : lethargy (in which there 
is little beyond drowsiness), catalepsy (in which there is 
rigidity of the limbs with subsequent forgetfulness for what 
has happened) and somnambulism, in which there is a disso- 
ciation or splitting of the personality, so that one part is 
Ignorant of what the other is doing or thinking. The Nancy 
school, under the leadership of Bernheim and Lidbault, fol- 
lowed up more closely both the practice and the theory of 
Braid. They believed that, by suitable methods, hypnosis 
could be induced in nearly everyone, maintained that it was 
a phenomenon due, not to a particular diseased condition of 
the nervous system, but to the general psychological trait of 
suggestibility, Subsequent research has shown that, on the 
whole, the Nancy school were nearer the truth, though, as 
we have said in dealing with hypnotism in our first period, 
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the problems connected with this subject have been very 
much neglected in more recent years. 

Charcot, however, the head of the Pans school, was him- 
self the most eminent figure in French psychiatry and 
attracted many pupils, among them Janet and Freud, the two 
foremost representatives of psycho-pathology to-day. Janet 
carried on the studies of dissoaation in hystericals, and made 
many expeiiments which eventually bi ought him to the con- 
cept of integratfon as one of the most important characteristics 
of personality. In hystena the integration is imperfect and 
unstable as compared with that achieved by normal persons, 
and in extreme cases there may actually come about a “ disso- 
ciation of personality ” into two or more selves with different 
character and memories. A number of interesting cases of 
this kind began to be reported both in France and in Amenca, 
where interest in the subject was aroused by the writings of 
James and Morton Prince. French psychologists generally, 
however, were much more in touch with abnormal conditions 
than those of other countries. Psycho-pathology served 
them as a general background, comparable to that provided 
by biology in England and philosophy in Germany. Ribot, 
the principal figure in the earber years, wrote constantly on 
psycho-pathological topics, to which the titles of some of his 
most famous books. The Diseases of Memory (i88i). The 
Diseases of Will (1883) and the Diseases of TersonaUty 
(1885) — all of them translated into English — bear testi- 
mony. Alfred Binet’s first book, The Psychology of Reason- 
ing (1886), also stresses the abnormal, and was based largely 
on the results of hypnotic experiments, a method of approach 
which it is difficult to imagine in the case of an English or 
German author dealing with this topic. A little later he 
began cultivating experimental psychology, though with an 
outlook that was never confined to his laboratory. He 
investigated lesthesiometric thresholds, tactile sensibility and 
optical illiisions as a German might have done, but at the 
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same time he wrote hooks on The Alterations of Persofuility 
(1891) and on Suggestibility (1900), and investigated the 
methods of great arithmetical prodigies and famous chess 
players. His most celebrated work, however, was done at 
the beginning of our next period, and we shall have occasion 
to refer to him again. 



CHAPTER XIII 


PHYSIOLOGICAL PSYCHOLOGY 

Turning, finally, to brain physiology, we know that at the 
beginning of our “ hundred years ” there had been a strong 
movement away from the theory (implied in phrenology) 
that various mental functions or capacities were connected 
with narrowly specific areas of the brain, in favour of the 
view that there existed only a much more general corre- 
spondence between certain levels of activity and certain major 
divisions of the brain — a view for which Flourens, more than 
any other single individual, was responsible, In our first 
period, from 1833 to i860, there had been no evidence of 
sufficient weight to change this belief, though the fairly fre- 
quent observation made in hospitals that sensory, motor and 
intellectual functions were independently or unequally 
affected was not easy to harmonize with Flourens^s view that 
all parts of the cortex were equally concerned m all these 
functions. Phrenology, too, stiU had its followers (as indeed 
it has to-day), but such further argumente as were brought 
in its support quite failed to convince the learned world 
even of its general thesis of the prease localization of func- 
tions in special areas. 

All at once, at the beginning of our second period, 
the situation altered. Discoveries were made, and con- 
tinued to be made throughout the earlier part of this 
period, which pointed once again to localization of specific 
functions, though not of the kind that the classical doctrines 
of phrenology demanded. In i86r there died in a Paris 
hospital a man who had been an inmate for thirty years, and 
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whose only defect was that he could not talk. A few days 
before his death he had been carefully examined by the 
surgeon Broca, who satisfied himself that the patients inabi- 
lity to talk was not due to defect of the articulatory organs or 
to muscular or intellectual incapacity. Immediately the 
patient died, Broca examined his brain also, and found a 
lesion in the third left frontal convolution — in a region ever 
since known as “ Broca’s area ”. Broca concluded that here 
was the cerebral centie that controls the processes of speech, 
and his evidence was soon supported by that from other cases. 
And if there was a centre for speech, why not centres for 
other functions also ? Flourens’s views began to totter, and 
received blow after blow in the succeeding years. 

The clinical method of correlating lesions in the brain 
observed after death with defects manifested by the patient 
while he was alive, was soon supplemented by two other 
methods of an experimental nature that could be applied in 
the case of animals — the method of extirpation (that had 
already been employed by Flourens) and the method of 
stimulation. As regards the latter, it had usually been sup- 
posed, on the basis of the evidence then available, that the 
brain was insensitive to direct stimulation. But in 1870 
Fritsch and Hitzig applied for the first time an electrical 
stimulus. Hitzig first noticed that electrical stimulation of 
the cortex of a man caused eye movements, he verified this 
observation on a rabbit, and then, in collaboration with 
Fritsch, made a detailed study with dogs, as a result of 
which he found that, by stimulation of certain parts of the 
anterior portion of the cortex at appropriate strength (too 
powerful stimuli produced general convulsive movements), 
specialized movements of particular parts of the body could 
be elicited. Both the general fact and the detailed ^dings 
(making reasonable allowance for experimental eirors) were 
soon afterwards corroborated by Ferrier and others. Indeed 
by 1876 Ferrier, in his well-lmown Fmetions of the Brain, 
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was able to give a fairly detailed map indicating the dis- 
coveries of the "new phrenology”, as it was sometimes 
called. As a result of these ancl many later studies, 
It soon became abundantly clear that, m the portion 
0^ the cortex immediately in front of the fissure of 
Rolando, there was an area which controlled voluntary move- 
ment, and that there existed special centres within this area 
which were correlated with movements of particular parts 
of the body. 

Similarly, the clinical and extirpation methods were pro- 
ducing evidence as to the localization of sensory functions, 
and although for the most part they did not allow of such 
detailed exploration as could be carried out by the stimula- 
tion method on the motor side, knowledge of the general 
boundaries of the principal sense areas steadily accumu- 
lated, so that by the end of the century it became possible 
to draw the maps with which all students are now f^Uiar, 
indicating the body-sense area just beljind the fissure of 
Rolando, the visual area in the occipital lobe, the auditory 
area in the temporal lobe, the olfactory and gustatory areas 
in the hippocampus. 

Evidence similar to that of Broca’s was, meanwhile, indi- 
cating the existence of other specialized forms of disease, 
analogous in many ways to the case he had reported. They 
have received special names according to the nature of the 
particular disturbance, but “ aphasia ” is a term widely used, 
sometimes with qualifying terms, to all cases of this bnd. 
Broca’s was a case of “ motor ” aphasia. Soon afterwards, 
in 1874 Wernicke described a case of " sensory” aphasia, in 
which the patient was able to speak but not to understand 
the speech of others. This led to the identification of 
" Wernicke’s area ”, a little below the sensory auditory area. 
Soon, quite a number of such disorders were reported, both 
on the motor and the sensory sides, interfering sometimes 
with reading, sometimes with writing, sometimes with the 
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maftipulation or tactual recognition of objects, and so on — 
though it has for tlie most part not been possible to establish 
special dreas for these with any degree of precision. Indeed, 
in spite of tlie enthusiasm for cerebral localization which 
these discoveries naturally aroused, there were not wanting, 
throughout this period, students who continued to stress the 
function of the whole cortex in the way that Flourens had 
done. Flout ens’s operation of removing tlie cerebral lobes 
from lower animals was repeated, and his statement con- 
cerning the general sluggishness and lack of initiative of 
such animals was confimjed. An interesting triangular con- 
test took place between Goltz, a pupil of Helmholtz, who 
tended to return to Flourens’s position, Munk, a champion 
of specific localization, and Luciani, who looked Upon the 
brain as a complex of overlapping areas, and according to 
whom, therefore, localization would be possible but not in 
so definite a way as Munk maintained. It is interesting to 
note that, at the present day, analogous views are being 
eagerly discussed on the purely psychological side, as regards 
the question of general, specific or overlapping abilities or 
functions. 

The clinical, stimulation and extirpation methods of deter- 
mining the localization of functions were supplemented by 
others 3 to some extent by arguments from comparative 
anatomy, in which the brains of different animals dis- 
tinguished by specialized functions or abilities could be 
compared, and to a greater extent by the tracing of nerve 
paths through th,e nervous system to the various centres, a 
task which was greatly helped by observing the effects of 

secondary ” or “ Wallerian ” degeneration when a nerve 
was severed. This latter method, as already mentioned, was 
of assistance also in determining the course of individual 
nervous units. 

In this last field, however, most progress was made by the 
introduction of improved methods of staining microscopic 
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preparations, particularly Golgi’s nitrate of silver method, 
introduced in 1873* In 1889 Ramon y Cajal discovered 
that each nerve cell and its processes is apparently separated 
from other units by a gap or “ synapse ”, and tWo years later 
Waldeyer gave much prominence to the “ neurone ” theory 
based on this discovery, the theory which regards the nervous 
system as consisting of a vast number of independent ele- 
ments, the “ neurones ”, each composed of a cell (its trophic 
centre), together with an axon and dendrites. This theory 
suggests that great importance attaches to the synapse or 
junction between neurones — a suggestion that was later on 
to be followed up by Sherrington and other neurologists, 
who showed that, in fact, great complications occur to the 
passage of a nervous impulse as soon as a synapse is involved. 
Psychologists, in turn, have not been slow to seize upon these 
discoveries, and the view has been put forward (notably by 
McDougall) that the ultimate physiological equivalent of 
consciousness is to be found in the synaptic processes. 

Considerable progress was made m this second period as 
regards an understanding of the general distribution of 
function in, the various parts of the nervous system. Hugh- 
Imgs Jackson’s notion of “ levels ” was perhaps especially 
important in this connection. He distinguished three prin- 
cipal levels. At the lowest level only the spinal cord was 
operative, but this was sufficient to effect integration of the 
sense organs and the muscles below the level of the neck. 
At the intermediate level the medulla or mid-brwn was 
involved, as in turning towards a light, or sound or orienting 
the body to the influence of gravity j while at the highest 
level, the cortex is the centre for voluntary and intelligent 
behaviour. 

The concept of levels was destined to acquire additional 
importance later on, when it was realized, through the work 
of Sherrington and others, that the higher centres, and espe- 
cially the cortex, normally exercise an inhibiting eflfect upon 
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the function of the lower centres. This is apparently a dis- 
covery of very great significance, since if there is failure on 
the part of the higher centres, or the nervous paths through 
which their control is exercised, the lower centres, released 
from tliis control, begin to function with unusual vigour and 
freedom. This “ over-reaction ” may be useful for deter- 
mining the existence of highei level defect, and also for 
ascertaining the specific functions of the lower centres, which 
are revealed more clearly in theii exaggerated foim. Quite 
generally, the concept of control or inhibition was coming 
to be of increasing importance both in neurology and psycho- 
logy, and in the hands of such writers as Sherrington, 
McDougall, Head and Freud, was soon to become one of 
the most essential elements m theiflWlole modern picture of 
the mind 



PART IV 


ipoo-igss 

CHAPTER I 

MODERN PSYCHOLOGY AND THE " SCHOOLS " 

It is clear that our third period from 1900 onwards will 
need a rather different treatment from that which we have 
given to the two preceding periods and to our initial survey. 
For one thing, the number of workers and the quantity of 
work done is so much vaster, that, if we were to continue our 
examination on the same scale, our account of this third 
period would be longer than the three other sections of this 
book together. Our sketch must therefore be on broader 
lines, an indication of general tendencies rather than of par- 
ticular achievements or investigators. 

In the second place, the conduct of the science itself takes 
on a different complexion. The movement inaugurated 
by Wundt has had its inevitable consequences. Not 
content with his own colossal output, Wundt founded 
a school and inspired a number of workers with his 
own ideals. Henceforward, the history of psychology 
must take account of schools and teams of workers 
rather than of isolated individuals. Not, of course, that the 
individual is unimportant} a school requires a leader, or at 
least a founder — an individual with the ability and initiative 
to strike out a new course and to make others follow him. 
In the last thirty years, psychology has certainly not been 
lacking in such outstanding personalities} but for the most 
o "5 . 
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part they do not stand alone, as they would have done at 
an earlier period. They have attracted followers, who have 
adopted their outlook and their methods,' who have, as it 
were, carried on both propaganda and research on their 
behalf, and the contributions of the leaders to the total pic- 
ture are due (of couise in varying degrees), not only to their 
own labours, but also to the stir and bustle created by their 
followers 

In the third place we can scarcely proceed with the same 
assurance as when dealing with the earlier periods. It is 
notoriously difficult to form an accurate estimate of our con- 
temporaries. We may easily mistake for an epoch-making 
discovery an innovation that turns out to be nothing but a 
nine days’ wonder; while, on the other hand, we may pass 
by scarcely noticing the beginnings of events which later on 
show themselves to be of quite revolutionary significance 
So far as concerns the contending schools which have played 
such a great part in recent years, the dust of conflict is still 
in our eyes. Moreover, our estimates of relative importance 
are necessarily determined by our own position in the total 
field of action; things going oh immediately about us 
inevitably concern us more, and therefore seem of greater 
moment) than what is happening farther off. Thus any one 
observer can but try his best to be impartial; however well- 
meant and conscientious his report may be, in the end he 
must resign himself to the fact that he can achieve but 
indifferent success in any attempt to give a clear and 
undistorted impression of the tangled m 816 e of conflicting 
tendencies that make up present-day psychology. 

The question of the order and manner of our treatment 
is itself for from easy to decide. Schools, methods, fields 
of work— these three suggest themselves as possible bases 
of classification that would allow of a consistent and logical 
approach. But all these show a partial overlapping that 
makes consistent treatment on such lines, if not impossible, 
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at least difficult, confusing and wearisome. Each school has 
to some considerable extent its own method and field of work, 
but naturally and inevitably it seeks both to develop its 
method and to enlarge its field, in the course of this 
endeavour it often enters a field already worked over by 
another method and mapped out from another point of view; 
and the same field sometimes looks very different according 
to the method by which it has been cultivated and the point 
of view from which we look at it. Even the same methods 
may be employed with different preconceptions and different 
aims in view. If we are to avoid tiresome and pedantic 
repetition, we must, therefore, sacrifice logical order and con- 
sistency to convenience, dealing sometimes chiefly with a 
school, sometimes with a field of work, and sometimes even 
with a method — hoping meanwhile that this unsystematic 
approach will not too greatly prejudice our understanding 
or lead us to pass over too many matters of importance. 

In order, however, to get some kind of general orientation 
— ^however vague and inadequate — concerning the main 
questions at issue, we may attempt, as a prehminary step, to 
arrange certain tendencies, which distinguish a number of the 
schools, in pairs of opposites. There have alwa}^ been anti- 
thetical tendencies in psychology (as probably in all other 
sdences), and it is sometimes, conducive to clearness to make 
them as explicit as possible, and to see just how, and where, 
they operate, in the clash between any particular writers, 
schools or doctrines 

A hundred years ago there were perhaps two main 
antitheses in psychology, as follows; 

Mechanism Activity 

Association Faculties 

We have seen these antitheses at work, especially in the 
earlier parts of this book, and the reader will probably have 
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noticed that there was a general, though by no means an 
invariable, tendency for associationism to be mechanistic, 
whereas ^a resort to faculties or “ powers ” has nearly always 
naeant an explanation iij terms of the mind’s activity. While 
these two opposing pairs had by no means disappeaied, we 
found that, during our second period (1860-1900) three 
other pairs were becoming of importance, and that psychology 
was tending to become eithei 

Systematic or Experimental 

Contentual or Actual 

General or Differential (devoted to 

the study of individual 

differences) 


In our final period we may perhaps distinguish five main 
contrastbg tendencies: 


Structural 

Associationist (Elementaristic) 

Introspective 

Mechanical 

Conscious 


Functional 

Configurationist 

Behaviouristic 

Purposive 

Unconscious 


We ^ould ^sily add other ^airs to tWlist, sucluas 
Sensation — ^Thought, Two Factors — ^Many FactoiS, Indivi- 
dualistic— -SexuJd, Pui^e — ^Applied, and so on. Some of the 
older antitheses, moreover, still play a part 5 notably that 
between General and Differential, though of late years it has 
become pretty generally recognized that both are useful and 
legitimate, whereas this degree of toleration is still absent in 
some other cases. Fortunately, too, there are a few schools 
or doctrines which are more or less au dessus de la meUe^ 
in the sense that they have as yet discovered scarcely any 
vested interests that are opposed to them, 
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f 

STRUCTURAL ’’ AND FUNCTIONAL PSYCHOLOGY 

The conflict between structural and functiotial psychology 
may be regarded as the natural continuation of the older 
antithesis between Content and Act (which itself, to some 
extent, but not entirely, represented the still earlier contrast 
between Mec han ism- and JictiYity). In its modern form 
this conflict is essentially American, and is connected with 
(indeed to a considerable extent arose out of) the antithesis 
between ge neral and ^ yential -psychology. We have 
seen how the predominant American tendency was to deflect 
experimental psychology away from the study of general 
mental laws (which had been the aim of Fechner and 
Wundt) to that of individual differences To this deflection, 
which was manifested in Wundt’s own pupils (especially, 
as we have seen, in CatteU) no less than in others, there was 
one striking exception — ^Titchener. Throughout his life, 

Titchener (who, it will be remembered, was an Englishman) 
remained true to the Wundtian tradition. He wanted to 
experiment on the norma l hum an m ind, and had little 
interest in the fea jures that distinguisJ^-^iDJ^JndiJldua]^ 
another, or in those stiH^wider fiel^ of comparison pre- 
sented by abnorm al, racid . or aniinal psychology, "A 
characteristic "dispute arose l^tween Titchener and B^dwin 
(who in this matter represented the predominant American 
position)'about reaction times, In 1895 Baldwin had chal- 
lenged the interpretation of the difference between “ sen- 
sorial” and ‘‘muscular” reaction times, maintaining that 
this difference was due rather to the existence of “ sensory ” 
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and “motor” types of observer than to differences of 
attitude. In the following year Angell and A. W. Moore 
showed that there was nothing really incompatible between 
Lange’s interpretation of his original results with practised 
subjects (which Titchener defended) and Baldwin’s explana- 
tion of his own findings} differences of voluntary attitude 
and of natural tendency might quite well both exist. The 
controversy, however, was of importance in that it served 
to bring out very clearly the difference between Titchener’s 
position ahd that of the majonty of American psychologists. 

This difference in the point of view of general and of 
differential psychology soon became a difference between the 
upholders of “ structure ” and of “ function ”. Modern 
“ functional ” psychology is often said to have begun in the 
next year, 1896, with a paper by Dewey on The Reflex Arc 
Conceft in PsycAology, in which he criticized the analysis 
of the reflex arc into stimulus and response, insisted that the 
entir^a^w^ the minimal unit that coiild profitably be con- 
sid efed i n Isolation, "and that, in general, attempts at detailed 
analysis were misleading, in that the key to understanding 
lay in furjetion. Stimulus and sensation alike exist for the 
act, and have little meaning unless considered in relation to 
it. Titchener, in his reply, adopted from James the phrase 
“ structJBuP’ psychology, and contrasted it withjthe^ func- 
tional '’psychoIo^'Tjf-Dewey, by saying that the datum of 
the fonhef is an “ J[s_”, that of the latter an jfjs Joy ”. In 
what followed, Angell was the principal champion of the 
functional point of view, which remained important until 
interest was transferred to the even more radical revolt 
against Wu^jddanism that was implied in the rise of 
behavio urism in the second decade of the twentieth century. 

Statements of the aims of functionalism have varied accord- 
ing to the year in which they were made and the writer who 
made them. But, in general, two differences from struc- 
turalism stand out very dearly : (i) Functionalism deals 
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with acts or operations (c.g. with seeing, tasting, conceiving, 
believing) rather than with contents or elements (visual or 
gustatory sensations, concepts, beliefe)j (2) it considers 
consciousness as an activity with a biological end, an activity 
of special use in allowmg the organism to adapt itself to novel 
circumstances, Two further characteristics of functionalism 
are often implied, though they can perhaps be looked upon 
as mere corollaries of (i) and (2) respectively. They arc : 
(a) That functionalism allows itself to take account of mean- 
ings ” and of the functional relationship between conscious 
phenomena, and (b) that, in its biological outlook, it need 
not confine itself to clearly conscious reactions, but can con- 
sider also automatic or well-habituated responses in which 
consciousness is absent or at a minimum. 

Stpuci^alism, or Existentialism, as it has sometimes been 
calleHTmapped out for itself a mudi narrower and more rigid 
path. Its limits seem, in the last resort, to be largely deter- 
rnihed by its method, and, as regards the latter, structuralism 
is essenti^ly wi introspective psychology, aiming at an 
analysis of experience into elements. It is, therefore, pre- 
p^ented from entering the wider biological sphere, whidi is 
[inaccessible to introspection. Even within the individual mind 
of the trained observer, however, much is excluded that might 
at first sight seem within its province. As is implied under 
claim (a) of functionalism, above, the kind of introspection 
demanded by the strictest structuralism must make no 
reference ’to meanings or to things. To deal with meanings 
involves us, Titchener would say, in the stimulus error ” 
— an error into which the psychologist is all too prone to fall, 
because his linguistic and his thinking habits have alike been 
formed- with reference to things and not to thoughts or 
percepts. In ordinary life we constantly refer to objects 
and relatively seldom to our feelings or experiences. Hence 
we might naturally say, “ the path is getting more uneven ”, 
whereas a person would seldom naturally introspect as 
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follows : “ the pressure on the soles of my feet Is tending 
to get more uneven and irregular at each step, while the 
sensations around the joints and the skin of my knees and 
ankles are also varying more and more from one step to 
another ”, though this might be an accurate and 
“existentially” correct introspection of his experiences, 
when parted from their meaning (by exclusion of all 
reference to the path). We have, in short, according 
to Titchener, to describe our experiences themselves, 
and not the objects to which they may refer. An 
austere, and even an and doctrine, it might appearj for 
experiences, thus robbed of outer reference, seem at first 
sight little more than the dry husks of mental life. And 
yet, for its own purpose, the instruction is undoubtedly 
correct; the question is, rather, whether the purpose is one 
of universal application in psychology, even as regards the 
method of introspection. That the method is at any rate 
not sterile, is shown by the volume of useful work that has 
been done at the Cornell laboratory during the thirty-five 
years when Titchener was in charge there. It is well to 
remefriber, too, in this connection that Titchener is the 
author of what KUlpe is said to have described as “ the most 
erudite work ojti psychology in the English Janguage ” — ^his 
great Exfmmentd Psychology in four volumes, published 
between 1901 and 1905 (the last volume delay^ by the 
appearance Of MUller’s final summing-up of psycho-physics 
— his GmchtS'pmkte und Tafsachen — ^in 1903). As a 
laboratory handbook it is quite unique In its thoroughness, 
and must ever remain a classic text as regards the methodo- 
logy of experimentation, as it existed at the beginning of the 
century. 



CHAPTER III 


the experimental study of thought and will- 

KULPE AND THE WURZBURO SCHOOL 

Fully to understand Titchener^s standpoint with regard to 
structural psychology, with which we were concerned in the 
last chapter^ we must turn to another controversy in which 
he played a part — ^that which centred round Ktllpe’a 
“ WUrzburg ” school — a controversy in which the chief anti- 
thesis lay between sensation and thought. It was a con- 
troversy in which the method of introspection (and certain 
new developments within it) also played a major part. The 
WUrzburg school, of which KUlpe was throughout the leader 
and director, though he himself wrote comparatively little, 
employed “ systematic experimental introspection ” as it had 
never been employed before. To Wundt introspection 
{Selhstheohachtmi) had meant little more than having an 
experience and subsequently descnbing it. In the hands of 
the WUrzburg workers it meant, rather, a special attitude, 
the adoption of which enabled the observer to study his 
experience in detail as though under a microscope, The 
whole experience was described methodically and syste- 
matically, if necessary being divided into periods for this 
purpose (the method of fractionization ”)• Similar tasks 
would be performed again and again, so that the accounts 
might be corrected, corroborated and amplified. Finally, the 
spontaneous reports might be supplemented by the answers 
to questions asking the subject to direct his attention to 
special points. In effect, this work really provided psycho^ 
TOgy with a new tool, which has to some extent been subse- 
quently used by all schools which employ introspcctidn af 

»33 
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all; and a special training in the use of this tool has become 
a feature of many laboratories. It is a tool, however, that 
has been severely criticized. Wundt himself, though he 
had all along admitted that mtiospection was the most 
essential method of psychology, was very sceptical as to the 
value of the new refinement of the method. It involves, as 
he correctly pointed out, a double task; the subject must 
judge, memorize, feel, or whatever else the experiment calls 
for, and must then turn roimd, as it were, on himself, and 
exanune just hovo he judged, memorized or felt. In this 
respect it differs from other saentific observations. Further- 
more, in experiments on relatively complicated processes of 
thought, for which it was eventually employed by the WUrz- 
burg school, the subject does not know exactly what it is he 
will have to obsei-ve, nor is it possible to observe the s<me 
datum in repeated trials, as can be done with sensory stimuli. 
To these charges the only reply was that it was possible to 
perform similar tasks again and. again, in the covirse of which 
the essential common features of the mental processes 
involved could be repeatedly Inspected; that, as a matter of 
fact, the double task did not seem to present any insuperable 
difficulties; and that, furthermore, the reliability of the 
method was shown by the large measure of agreement 
between the reports of different subjects. On the whole, 
psychologists have of course come found to the point of 
view of the innovators, so far at least to agree that if intro- 
spection is employed at all, it should be thorough and 
systematic.* The objections that are heard to-day are 


♦The point of yiew of the modern Introipcctlonlat i» perhaps belt cxprciied In thi 
following wordi of Avelingi **A11 theic abstract phenomena (Involved In will, 
choloCi emotion, etc>) can be dlecnminated introepectivel/, provided care be taken 
to arrange imtable condition i In which one or the other ii cmphaMxcd, and the 
expenmente repeated a luffldent number of times to allow of adequate chanictorl8a»* 
tlon of the phenomena in que^on. This ii a nm of all lenoui iutroipectlTe 
work, rince what in reality la introipccted ii (cognlted) experience* and not all that 
enter* into « single given ewerience can ever be taken to bo cognlied adequately***- 
fact due to the law of the fimlution of mental energy. We are directly aware only 



EXPERIMENTAL STUDY OP THOUGHT AND WILL 235 

directed against introspection as a whole, rather than against 
the attempt to make it more refined or to use it more 
methodically. It is pretty generally conceded, moreover, 
that the Whrzburg school did achieve some very real advance 
in our knowledge of the « higher mental processes”, 
although the exact interpretation o£ their findings is still to 
some extent a matter of dispute. 

The first contribution of importaiice from this school was a 
study of judgment by Marbe (who eventually succeeded 
KUlpe at Wlirzburg). The results here were pnmanly 
negative, though the negation itself was of a somewhat 
startling kind. Marbe found that in comparing weights the 
subject did not know how the judgments “heavier” or 
“ lighter ” came into his rmnd Images and sensations and 
other easily introspectible contents there were in plenty, 
but these appeared to play no essential part m the process of 
judgment itself. Here, as in some other cases of experi- 
mental work, a little careful experimentation and introspec- 
tion sufficed to shatter the belief of centuries. It had usually 
been supposed that judgment was a defimtely conscious pro- 
cess and that, in comparison. of the kind here in question, 
the subject retained an image of the first object, compared it 
with the impression of the second, and formulated his verdict. 
Marbe’s experiijients, taken in conjimetion with those of 
G. E. Muller and his pupils, showed that the supposed com- 
parison of image with impression was usually absent, that 
the process of judgment was a much more elusive thing than 
had been imagined, and that, in the case of weights, the most 


of an p«t of oin cxtcmAl wsory expencnco at any given moment, Oot 

•pan of coniciouineM it likewiw hnuted for any aipcct of experience whatever, Very 
many obiervatlona, ^iccordmgly, may be ncceiwry to die^tangic the phenomena of 
the limpictt mental procett {FUltn^f and Emottontt p« S^)* The dietmction hero 
made between cognized and nticogmzed experience, a cuatmedon i^hich teems to 
a£ford a freeh juttificadon of the introtpectivo techm^jie, it token from Spearman/ 
who hlmtelf reported tome remarkable introepecuve expenmentt bearing on thii 
dUtlnctlon In hft miun of Int 4 ilfgtw:o and Prfrtctpltt of Cogtiftm (19^3)' a ^00^ 
which wc fhdl refer again later. 
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essentiai factor was the speed with which the weight was 
lifted — this itself depending u{)on the relation of the mus- 
cular contraction to the objective heaviness of the object 
raised (as anyone who has ever lifted an empty water jug, 
thinking it to be full, will be able to confirm for himself). 

But though the elements tliought to be essential in judg- 
ment were for the most par^ absent, other conscious states 
were fovmd which had not previously been suspected — such 
states as doubt, hesitation, confidence, searching for (or 
waiting for) an answer. These states were, it was thought, 
neither sensations, images nor feelmgs, and were pro- 
visionally called “ conscious attitudes ” {Bevmstseinslagen), 
As reported, they seemed indeed to correspond to James’s 
“ transitive states ” more than to anything else previously 
described. In a subsequent paper Orth tried to show that 
Wundt’s supposed feelmgs of “ stram-relaxation ” and 
“excitement-repose” are reducible to these same obscure 
and intangible “ conscious attitudes ”. 

Having attacked judgment and feeling, the new school 
went on to deal with association and will. Marbe had shown 
that there was little that was. really relevant to report as 
regards the conscious process of judgment} Watt went on to 
show that much the same was true of partially controlled 
association (as when the subject is asked to find a subordinate 
or a superordinate of, say, “bird”). But here systematic 
introspection reaped its reward m an important discovery, 
Watt found that in many cases his subjects reacted correctly 
(with a superordinate, e.g. “ animal ”, or a subordinate, e.g. 
“linnet”, as the instructions required) but without being 
conscious 'of intending to do so at the moment of reacting. 
The conscious work was done earlier, when the instructions 
were given and assimilated. The subject then determined to 
react in the way required, and, upon the stimulus word being 
presented a little later, he carried out the instructions without 
further conscious effort. It appeared as though the 
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determination had set up an unconscious “ determining 
tendency ” (as it came to be called), as a result of which a 
person acts in a particular way when the appropriate stimulus 
is given. As was pointed out by Ach, who carried on the 
work, these determining tendencies seem to be factors of great 
importance m our dally lifej we constantly set out on a given 
course of action, e.g. to walk to a given place, and take the 
necessary steps for carrying out the act without any further 
conscious direction of these steps. The same thing happens 
when persons with polyglot accomphshments start talking 
in a given language — the appropriate words come in this 
language and not (barring exceptional cases) in any other 
Perhaps the most striking case of all is when, in reading 
music, the actual notes sung or played depend upon the key 
in which the piece is written, a matter which is determined 
once for all by a glance at the signature at the beginning; 
any one printed note being played natural, sharp or flat, 
according to the indications of this signature. The 
determining tendency is also clearly akin to what happens in 
so-called post-hypnotic suggestion, in which the hypnotized 
person is told to carry out an act on a given sign bemg made 
some time after he has been awakened. Once more in his 
normal state, he may remember nothing of the instruction; 
which he will nevertheless obey, as though impelled by some 
unconscious urge (often inventing some trumped-up 
“ rationalization ”, if the act be one that seems in need of 
justification). 

Indeed these determining tendencies would seem, in their 
way, to be almost as important as the assodative tendendes 
which had so much earlier aroused the interest of psycho- 
logists. By a very ingenious procedure, Ach succeeded in 
creating a conflict between " determining " and " associative ” 
tendencies, and endeavoured to measure the intensity of will 
acts by the strength of the assodations that they were able to 
overcome, On the purely quantitative side his work has not 
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been followed up in the way that it deserves} but he made 
a very important contribution to the introspective study of the 
will process, analysing this process with a delicacy never 
before attempted, and discovering one apparently charac- 
teristic feature of powerful volition, which, he said, could 
best be described in the words “ I really will ”, This 
analysis of will (sometimes combined with a study of the 
processes involved in choice) was subsequently taken up by 
Michotte and Prlim and by Boyd Barrett in Belgium, and, 
in recent years, by Aveling and his pupils in England. 

As a result of all this work it is becoming fairly clear that, 
in difficult actions, the will act itself is not conative, whereas 
the carrymg out of the dedsion frequently is. The will act is 
rather a process sui gen&tis, which, under certain circum- 
stances may be a condition of the release of conation, and 
which consists in “ the adoption by the Self, the identifica- 
tion with the Self of the motive or motives for the selection 
of one of the alternatives The experimental work on will, 
as already mentioned, seemed to fit in well with some of 
the conclusions already arrived at by James. More especially, 
however, did it harmonize with McDougall’s treatment of 
will m his Introduction to Social Psychology. Approaching 
the problem from a different angle (the place of will in the 
general organization of the instinctive and affective life) and 
by a different method, he defined volition as the “ supporting 
or re-enforcing of a desire or conation by the co-operation 
of an impulse excited within the system of the self-regarding 
sentiment”. Here, in words very similar to those of 
Aveh’ng’s just quoted, we get the same insistence on the self 
that Was originally brought out in Ach’s formula — a striking 
enough corroboration. Since will is generally regarded as 
having a peculiarly close connection with the psychological 
aspect of morality, we should naturally expect that this dis- 
covery of the role of the Ego would throw light upon the 
moral factors also. The experimentalists have had as yet 
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little to say upon this point, but for McDougall the “ self- 
regarding sentiment ” is really the essential mechanism of 
morality} and it is instructive to note that McDougaU’s 
self-regarding sentiment ” is in turn very similar in many 
respects to Freud’s “ super-ego ”j which is the concept in 
terms of which the psycho-analysts describe morality — again 
a concept arrived at by a very different method of approach. 
Finally, Spearman has not hesitated to bring the introspective 
findings of Ach and Avelmg into relation with a more statis- 
tically oriented research by Webb, which showed the exis- 
tence of a general moral factor in character organization, 
described by the author as “ consistency of action resulting 
from deliberate volition or will Such a convergence of 
four completely independent lines of work (systematic 
experimental introspection, the psychology of the affective 
life undertaken as a preliminary to social psychology, psycho- 
analysis, and the statistical analysis of individual differences 
in character) is one of the most impressive results that 
modern psydiology has to offer. 

Returning to the work of the WUrzburg school, the most 
important remaining writers are Messer and BUhler. These 
two (and especially Btthler) pushed their researches farther 
on the cognitive side, and developed the doctrine of “ image- 
less thought ”, the view that the actual processes of thought, 
though introspectible, are not sensory or imaginal in charac- 
ter. The same conclusion had really been arrived at a few 
years earlier by Binet in his remarkable ituds Experimental^ 
de Vlntelligence in which he reported the results of a series 
of simple but ingenious experiments carried out on his two 
daughters. This latter work is of importance, both for its 
bearing on the psychology of thought, and because it heralded 
Bmet’s interest in individual differences and mental tests. 
The two young ladies happened to present a striking contrast 
in character and ways of thinking, and Binet’s description of 
the manner in which this contrast emerged under his skiUed 
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and patient treatment makes one of the most delightful con- 
tnbutions to the literature of expeiimental psychology. He 
supplemented his objective records by introspective reports, 
and found that in many cases the girls denied that they were 
helped by images in solving the problems that he set tliem. 
Thinking, therefore, he was obliged to admit, was often 
carried on by mere thoughts, fettsSes, 

Ever since the work of Btihlcr, who presented his thesis 
in a more challenging way than Binet had done, controversy 
has raged around this question. Titchener, who took up the 
matter in his Efiparimental 'Psychology of the Thought 
Processes in 1909, was critical of the whole WUrzburg school} 
and as the result of somewhat similar experiments carried 
out in his laboratory, it was maintained, that, with proper 
care in the method of introspection acojrding to existential 
principles (as described above) the so-called thoughts could 
all be reduced to sensory or imaginal elements of a faint, 
fleeting or obscure kind. Others, however (notably Wood- 
worth), have corroborated BUliler’s findings, and a further 
argument for the separate existence of “ thoughts ” was fur- 
nished in 1915 by A. W. Moore, who found that the meanings 
of words tend to arise more quickly than the corresponding 
images. At the present moment it may be said that the con- 
flict has abated rather than that it has been decided. The 
question is still a live issue, and will doubtless break out again 
afresh when interest once again turns in that direction or a 
new method of attack upon the problem is devised. The 
WUrzburg school came to an end with the yv^ork of BUhler, 
and the conflict between elementarism (of which Titchener 
was undoubtedly the champion throughout this period) and 
the anti-association movements took on another form soon 
afterwards, corresponding to the rise of a new school, that of 
Configurationism or Gestalt. 



CHAPTER IV 

CONFIGURATIONISM (OBSr^Lr) — ^WERTHEIMER, KOHLER, 

KOEFKA 

The new school of configurationism had, of course, its histori- 
cal background, like any other movement (von Ehrenfels’s 
doctrine of GestaltgualftUt, and — ^in the more philosophic 
field — ^Husserl’s phenomenology being particularly important 
in this connection)} but, as a school, it started very definitely 
with a particular research carried out by Wertheimer (a 
pupil of Kttlpe) at Frankfurt am Mam m 1912. Wert- 
heimer was concerned with the perception of movement 
About eighty years earlier Plateau had mvented the 
stroboscope — the forerunner of the modern cinematograph — 
ail instrument by which apparent motion could be produced 
by projecting rapidly a series of different pictures on the eye, 
the “ moving ” objects in each picture being slightly dis- 
placed from their position m the immediately preceding 
picture. Wertheimer reduced this phenomenon to its simplest 
terms by presenting only two pictures, each with a single 
line, the first one vertical, the second one sloping somewhat 
in one direction or the other. By varying the length of 
the blank interval between the two pictures, he could study 
at leisure the conditions under which the perception of move- 
ment arises. Thus, when the interval was one-fifth of a 
second or longer, the observer saw first one line, then 
another} when the interval was as short as one-thirtieth of 
a Second, the two lines appeared to stand side by side, but 
in between these limits the observer had the impression of 
a single line moving from one position to another, an 
impression for which there was, of course, no justification in 
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the objective stimuli. Although botli time and space per- 
ception had been the subject of considerable investigation, 
movement, which implies a combination of the two, had been 
1 datively veiy much neglected. To Wertheimer it appeared 
as something which could not be properly reduced to simpler 
terms 5 it is in its way as elementary as sensation, and yet 
It obviously differs from sensation} above all, it cannot, Wert- 
heimer thought, be reduced to a mere sum or succession of 
sensations. It is rather a phenomenon and as 

such he gave it a new name of its own, calling it the phi- 
phjyiomenon. 

Conventional analysis into sensoiy elements being 
ineffective here, the question naturally arose as to whether 
other phenomena could not profitably be studied in 
the same manner — ^i.e. simply as phenomena, rather than as 
supposed compounds of atomic sensory units. In this way 
there arose the idea of an experimental phenomenology. 
Actually, in our mental life we find ourselves dealing with 
whole objects of particular shapej size and position, not with 
elements such as those into which the associationists and 
their modern followers were endeavouring to analyse the 
mind. Even when we have a homogeneous experience, as 
in looking up into an unbroken expanse of blue sky, we 
experience a single whole impression, not a mass of blue 
points. May it not be then that this whole seal ch for ele- 
ments is misleading ? 

Inspired by such considerations as these, Wertheimer and 
two other investigators who had taken part in his 
experiments, Kohler and Koffka (both of them pupils 
of Stumpf), set out to wage war on the elementarist- 
associationist psychology. These three men have remained 
the leaders of the movement, a movement which has 
inspired an astonishing amount of experimental research and 
has attracted a considerable number of very able workers, of 
whom Tewin' of Berlin and Rubin of Copenhagen are 
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deserving perhaps of special mention. This research has 
lain predominantly m the field of perception, though it has 
extended also to the spheres of behaviour (human and 
animal), of learning and of intelligence, and has even made 
excursions into the domain of physiology, biology and 
physics} for the whole living orgamsm is, it is maintained, 
a Gestalt, as is also, for instance, the solar system. In 
these, as in the configurations of perception, it is useless to 
attempt to consider the parts in isolation} for a chahge m 
any one part inevitably changes the whole. On the other hand, 
the whole can persist when all the parts are changed, as 
when the same tune is played in different keys. Animals 
show clearly by their behaviour that they too perceive in 
“ configurations ’’ and not in terms of elementary sensations 
— as is shown in a celebrated experiment m which an animal 
IS taught to seek food m a me^um grey box in distinction 
from another box of light grey, when a dark grey box is 
substituted for the light grey one, the animal now. goes to 
the new, dark grey, box—and not to the medium grey one, 
as it should, if it were judging by the absolute colour of the 
food-containing box rather than by the total situation. 

The most famous animal experiments of the Gestalt school 
were, however, those carried out on apes by Khhler, while 
he was isolated at Teneriffe during the Great War. Here 
also the results were interpreted in terms of " insight ” into 
a, “whole” situation. Thus an ape would unhesitatingly 
pull into its cage a banana attached to the end of a string, 
but if several other strings led from its cage in the general 
direction of the banana, it would not at first rcali^:e clearly 
which string to pull. The first situation was one that could 
be easily grasped as a whole, the second was beyond the ape’s 
ability to envisage clearly all at once, Similarly, if the 
banana (now imattached) were situated just outside the 
animal’s reach, but a stick were placed near the bars of the 
cage, stick and banana would be seen as parts of a single 
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situation, so that the stick would immediately be used to rake 
in the banana. But if the stick weie placed at the back of 
the cage, the two objects could less easily be realized as part 
of a whole situation, while only the most intelligent animals 
could fit several (specially constructed) sticks together, so as 
to rake in a banana that was beyond the range of a 
single stick, oi pile several boxes upon one another to reach 
a banana suspended from the top of the cage. The solu- 
tions bf such problems, when they came, appeared to come 
suddenly, as though a new “ configuration ”, embracing the 
whole complicated means to the desired end, had suddenly 
sprung up in the animal’s consaousnessj it was exactly as 
though the appropriate action followed on a “ flash of in- 
sight ”, and, as in the case of aU insightful behaviour, the 
insight remained a permanent possession, enabling its 
possessor to act at once appropriately on a subsequent 
occasion, 

Au'gumg from such cases, Koffka subsequently challenged 
the whole theory of trial and error learning, as expounded, 
for instance, by Thorndike. Learning of this type, as Koffka 
interprets it, is not a purely mechanical process, for Thorn- 
dike’s curves themselves, he maintained, showed evidence of 
insight, albeit often of a low order. The mere noticing of 
uohgre to pull or scratch or claw, in order to get out of a 
cage, is insight of a primitive hand. If a button is seen as 
something to be pushed or a loop as something to be clawed, 
this is insight of a higher order (about as high, for instance, 
as many of us get with regard to an electric door bell)j while 
an understanding of the way in which the mechanism woiks 
implies insight of a higher order still. Varying degrees of 
intelligence are thus to some extent correlated with varying 
levels of insight or complexity of Gestalt while the prob- 
lem of learning is that of forming “configurations” of 
sufficient extent and complexity for the purpose in hand. 

The doctrine has therefore a very considerable bearing on 
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the problems o£ education and is m harmony with the 
general modern tendency to expound things m their proper 
setting, rather than to teach each item separately and then 
combine them into a whole, which was'the procedure naturally 
suggested by the assoaationist psychology. Thus, in readmg 
a Shakespeare play, the old method would be to explain it 
line by line (or even word by word, when the words were 
difficult), whereas it would now be begun by a prelimmary 
treatment of the whole play in its historical setting, in learn- 
ing the piano, the pupil would formerly begin by scales, but 
would now be allowed to acquire the necessary dexterity in 
the course of playing piecesj and even m the case of psycho- 
logical textbooks themselves, whereas those written under the 
influence of associatiomsm began with sensory elements and 
from them worked up gradually through perception and con- 
ception to reasoning, emotion and social behaviour, new 
treatises written from the Gestalt point of view (such as 
Wheeler’s Science of Psychology) start from the most 
complex structure of all, the social organism, and proceed 
steadily in the opposite direction, so as to end up with the 
senses and the nervous system; It follows that the social 
sciences, too, must be treated in the same way, and in the 
psychological approach to social and cultural phenomena 
attempted by the “ developmental ” school of Felix Krliger, 
a treatment of the whole cultural level (the Kidturganze) 
to which a given institution belongs is held to’ be a pre- 
requisite for the understanding of this institution. KrUger 
was Wundt’s successor at Leipzig, and it is interesting to 
note that Wundt himself seems to have had some antiapa- 
t^ory intuition of the new point of view, for though the 
menumental Vdlketpsychologte treats of its subject accord- 
ing to such conventional headings as Religion, Myth, Law, 
etc., in 1912 (the year of Wertheimer’s epoch-making paper) 
he published a shorter work, the Elemente der Vblker- 
psychologtey in which he divides human culture into four 
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main levels or stages of development (“ Primitive Man ”, 
" The Totemic Age ”, “ The Age of Heroes and Gods ”, 
and “The Development to Humanity”), treating each 
institution m the light of the KuUurgame of each level. 

And this may serve tp remind us, that, as a number of 
writers (among them G. E. MUller) pointed out, the 
Gestalt psychology was not really as novel as the words 
of some of its exponents would often lead us to suppose. 
Ward and Stout, for instance, had, a good many yeais 
earlier, enunciated some of the main principles of Gestalt, as 
when Stout says in his /Analytical Psychology that “ noetic 
synthesis owes its peculiarity to the introduction of a distinct 
Idnd of mental factor, the apprehension of the whole, which 
determines the order and connection of the apprehension of 
parts,” words which (as M. Hammond in a recent article 
rightly remarks)* “ might very well have issued from the 
lips of an approved conligurationist”, while the great 
majority of associationists were in practice far from being 
as obstinately atomistic as the configurationists attempted to 
make out, or, perhaps, as their own more formal utterances 
might lead us to expect. It was true, however, that earlier 
psychologists had not followed up what they diemselvea had 
dimly realized concerning wholes. It required perhaps a 
complete breakaway from the associationist tradition before 
the|e aspects of the mind could be given the attention that 
they undoubtedly deserve j and the fruitfulness of the research 
that it inaugurated has very amply justihed the revolt from 
psychological convention that gave birth to Gestalt. 

On the whole it is astonishing that this revolt did not give 
rise to greater opposition. Perhaps the most vigorous and 
thoroughgoing critic was the Italian psychologist Rignano, 
who complained: (i) that the term Gestalt was used in 
several different ways, more especially as signifying the 
occurrence of simple spatial and temporal relations between 

^Bruuh Journai of BdncQtmftl 193^, II. p. 159. 
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sensations on the one hand, and the formation of meanings 
and “ things ” upon the other j (a) that (like the associa- 
tionist psychology, which it seeks to combat) it fails to per- 
ceive that meanings are achieved through the workings of 
our affective tendencies, that it is the constant operation of 
our interests and desires that makes us construct, out of a 
given mass of sensory data, this or that “ thing ”, rather than 
another. As regards the latter criticism, it is true that con- 
figurationism has paid relatively little attention as yet to the 
more detailed study of conation. Instincts and reflexes are 
alike somewhat foreign to it, though in modern psychology 
as a whole this deficiency has been amply made up by other 
schools, by behi#viourism, “ hormic ” psychology and psycho- 
analysis, with the findings of which it will ultimately have to 
harmonize. Nevertheless, as regards fundamentals, it 
presents us with an essentially dynamic picture of the mind. 
The perception of configurations brmgs about, it maintains, 
a relief of tension and a re-establishment of equilibrium, and 
those particular configurations are most likely to be formed 
which relieve tension in the most satisfactory way. This 
emphasis on tension and equUibrium goes back in modern 
psychology at least as far as Herbert Spencer, and has in 
quite recent times been a feature of many writers, including 
Rignano himself. At bottom then the configurationists have 
not lost sight of conation, though in detail Rignano’s critisismv 
may be sometimes justified. 

As regards the spatial or temporal grouping of sensations, 
which, according to Rignano, is the other f^ included under 
the general heading of Gestalty the whole matter has been 
carried an important stage farther by Spearman, to whom 
Rignano submitted the dispute that had arisen between him- 
self and the configurationists as represented by K6hler. In 
1923 Spearman, the director of the Laboratory at University 
College, London, had published a remarkable book entitled 
The Nature of Intelligence and the Principles of Cognition, 
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in wjlich he had endeavoured to comprehend all the cogni- 
tive processes of the mmd under three qualitative and five 
quantitative principles. Mind, Spearman emphatically main- 
tained, IS creative, and creates new mental content according 
to the three qualitative laws of the “ apprehension of experi- 
ence ” (by virtue of which we not only feel or stt ive or know, 
but know that we are doing so), the “ eduction of i elations ’’ 
(by virtue of which we can relate ideas) and the “ eduction in 
correlates ” (by virtue of which, when we have in mmd an 
idea and a relation, we can bring to mind a correlative idea — 
as when, given a line of a certain length and the relation 
of equality, we draw another line equal in length to the 
first). Of these three laws, the third may be said to be a 
creative product of Spearman’s own genius, but the other 
two were more precise formulations of what was very old. 
The first is really implied in all doctrines of attention and 
sub-consciousness, the second we have already come across 
a good many times in our allusions to tlie “relations” 
posited* by many modern, authors. It is this second law which 
is of most importance in the present connection. Spearman 
would make ail configurations a matter of relations. But 
relations can be on various levels (in complex configurations 
there is a whole hierarchy of relations, as in an intricate 
geometrical figure or a complicated fugue) and in various 
degrees of explicitness or clearness. When the relation 
between two things is explicit, we see that they are related} 
when the relation is less clear we see them as related, The 
formation of new configurations corresponds to the eduction 
of fresh (and often more complex) relations— as when, in 
seeing again the figure or listening once again to the fugue, 
we notice relations that had not been evident at first} while 
differences in intellectual ability correspond to differences in 
the ease with which relations or correlates can be educed. 
Spearman admits that for the adult the seeing, even of com- 
plex configurations, may seem to be a single process. But 
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then there is another law, this time a quantitative one — ^the 
law of retention, according to which cognitive events by 
occurring tend to occur with greater ease ” — and according 
to this we may well believe that the more familiar relations 
tend to occur so rapidly as to he almost, if not quite, umntro- 
spectable as separate processes, in this way the unitariness of 
the conBgurations, upon which the Gestalt school had laid 
such stress, Is, Spearman thinks, satisfactorily explained. 
Furthermore, the difference between figure and ground, 
which is another matter much emphasized by the configura- 
tlonists, is describable in terms of Spearman’s first law, 
according to which we can become clearly aware of some 
part of our expenence, though our minds are so constituted 
that this field of clear awareness is inevitably of a restncted 
character (the well-known phenomenon of “ span ” or the 
“ narrowness of consciousness ”). Spearman is even willing 
to admit, with tlie configurationists, that perhaps even at 
birth there may be some awareness of relations, and there- 
fore some configuration also, but this does not mean that the 
unity of the configuration ii unanalysable} on the contrary, 
where there are no relations, there can be no configurations. 

In the hands of Spearman’s student Gopalaswami, these 
same ideas were applied to trial and error learning. A care- 
ful analysis of the movements made in the unfamiliar process 
of “ mirror drawing ” (tracing a figure which is seen, not 
directly, but only through a mirror, so that the normal move- 
ments have to be reversed) showed that these too could be 
reduced, either to the effects of retention or ‘‘ habit ” (which, 
of course in this case, led to wrong movement), or else to 
processes of relation or correlate finding. These latter pro- 
cesses, however, were for the most part rapid and of low 
conscious intensity} whereas in learning by insight these same 
processes are relatively slow and enter fully into consciousness 
— this difference In speed and clearness constituting the chief 
difference between the two kinds of learning. Trial and 
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error learning can, indeed, often be converted into insightful 
learning by a slowing down and a clarification of the eductive 
processes, with great benefit to the learning (though m some 
cases this conversion is rendered difficult or impossible by the 
fact that it is not possible to slow down the processes appre- 
ciably, as, for instance, in learning to ride a bicycle). Thus 
Thorndike’s view of learning is harmonized with Koffka’s. 

If we accept Spearman’s view, the Gestalt psychologists 
went too far in their insistence on the unitariness of the con- 
figurations. But even if we agree that configurations are 
ultimately analysable in terms of relations, we must admit 
that the Gestalt point o^ view has led to a great increase in 
our knowledge of the circumstances under which relations are 
educed. It is scarcely too much to say that the configura- 
tionists have done for perception what the earlier experi- 
mental psychologists of the Leipzig school and their modern 
successors have done for sensation. Above all, their prin- 
ciple of “closure”, according to which there is a natural 
tendency to fill up gaps (as shown, iot instance, in the fact 
that, even with one eye closed, we are not aware of any 
interruption of the visual field corresponding to the “ blind 
spot ” of the seeing eye) is one which, because of its wide 
application, because of its easy explanation in terms of equili- 
brium, and because of the analogies which, through this, it 
presents to many physical phenomena, seems likely to prove 
a concept of the greatest value in psychology. The new 
school has amply justified itself and by its vigorous prosecu- 
tion of psychology in terms of consciousness has proved a 
valuable counterweight to behaviourism, that other revolt 
against “ traditional psychology ”, which came into existence 
about the same time and which, in its extremer moments, 
threatened to do away with psychology as the study of 
consaousness altogether. 



CHAPTER V 


behaviourism and animal psychology — BECHTEREV, 
PAVLOV, WATSON 

CoNFiouRATioNisM was a revolt against the excessive appeal 
to the classical principle of association and the elementarism 
to which this had given rise Behaviourism was also a 
protest— this time against an exaggerated dependence on the 
classical method of introspection and the consequent tendency 
to look upon psychology as the science of consciousness. It 
IS true that observation of behaviour had always found a 
place in psychological literature and had for long been 
glowing increasingly important. But the general view that 
psychology was concerned primarily with the nund had 
made it appear as though the objective study of behaviour 
was rather in the nature of an auxiliary method of but 
secondary importance, and had led to a tendency to interpret 
objective observations m terms of consciousness, as though 
such observations were insufficient in themselves We havd 
seen how in America there had been from the first a certain 
distrust of introspection, and a corresponding desire for 
objective measurement, particularly in connection with the 
study of individual ifferences, Behaviounsm was the 
extreme development of this tendency. Its coming was 
heralded, not only by the general characteristics of American 
psychology, but also by a tendency to lay more stress on 
behaviour even in the definition of psychology and in the 
statement of its aims. Thus in 1905 McDougall (later 
the most important opponent of behaviourism) had defined 
psychology as the positive science of the conduct of living 
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creatures”, while in 19H Pillsbury in his Essentials of 
Psychology, ,one of the most populai textbooks in America, 
had said roundly that “ psychology is the science of 
behaviour ”, though he added that it ‘‘ is to be studied 
through the consciousness of the individual and by external 
observation ”, The most important avenue of approach to 
behaviourism, however, was through animal psychology, 
where introspection cannot be applied and where interpreta- 
tion in terms of consciousness is bound to be precarious. 
The developments of animal psychology in America may, 
therefore, be appropriately referred to in this connection, 
though behaviourism itself has, in the twentieth century, 
tended to break down the sharp division between human and 
animal psychology that formeily existed. 

We have seen how, at the end of our previous period, 
Thorndike had inaugurated a new era by his systematic 
experiments on animals At the very beginning of the new 
century fresh workers came into the field that he had opened. 
Thorndike had invented a useful piece of apparatus for 
animal psychology, the puzzle box. In 1900 Small intro- 
duced another that was destined to be even more important, 
the maze} taking as his first model the famous maze at 
Hampton Court. The most persevering worker in this field 
was, however, Yerkes, who started his researches about the 
same time and continued them for many years, climbing 
steadily up the evolutionary scale from crustaceans through 
turdes, frogs, dancing mice, crows, pigs, monkeys to the 
anthropoids. He is undoubtedly the senior experimentalist 
in the animal field, and an immense number of facts have 
been accumulated as the result of his labours and the labours 
of those who followed up his work. Together with an exten- 
sion of the field to experimentation, there went a gradual 
development and refinement of method. Two instances of 
tl^is may be mentioned: the multiple choice method ” 
(chiefly used by Yerkes) according to which an animal has to 
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choose one stimulus which is distinguished by its position in 
1 elation to others — a procedure which admits of any desired 
degree of complication, and which is very similar to some of 
the methods adopted by the Gestalt school, and the 
“ delayed reaction method ” of Hunter (afterwards a leading 
behaviourist), according to which a stimulus is shown 
inchoating the direction in which food is placed, the animal, 
however, being prevented from moving m its direction until 
a certain interval has elapsed. By this latter method it was 
shown that animal behaviour is not dependent on the 
immediate presence of a stimulus, for rats, raccoons and dogs 
would react successfully after intervals of ten seconds, 
twenty-five seconds and five minutes respectively, though as 
to the exact way in which the result should be interpreted 
(more particularly as to whether they imply the existence of 
free “ ideas ”) there is still much difference of opinion In 
general, however, the extensive experimentation that has 
been carried out on perception, discrimination, learning, and 
the modifiability of response, has resulted m a more generous 
estimate of animal intelligence than Thorndike had allowed. 
As regards the apes, at any rate, Yerkes is quite in accord 
with KShler. “ The evidence,” he says, “ for the solution 
of problems ideationally is now both abundant and con- 
vincing ... the great apes exhibit ideational behaviour, they 
act with insight,” while the title of his last book on this sub- 
ject, Almost Hwtnafty clearly indicates his general attitude 
towards the anthropoid subjects of his experiments. As with 
human beings, however, there are “ gifted and stupid 
individuals, good and bad days, favourable and unfavourable 
conditions ”, so that the traimng of these animals, like that 
of the child itself, requires insight, tact and patience. 

The , fact that experimental animal psychology had 
definitely “ arrived ”, and had to be treated respectfully as 
an important branch of the whole saence, was attested by 
the appearance of the first textbook on the subject, Margaret 
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Washburn’s Animal Mind^ in 1908 — an admirable, though 
somewhat condensed summaiy, which was subsequently re- 
published in revised editions in 1917 and 1926. To Yerkes, 
however, animal psychology was only part of the larger field 
of “ comparative psychology ”, including the study of 
individual differences in both animals and men, differences 
between species and between races, between normal and 
abnormal mind and conduct j and in 1913 he put forward a 
plea for the use of the term in this wide sense. Such a 
linking-up of animal with human psychology was also one 
of the essential features of behaviourism, which was born in 
the same year 

In an article in the Psychological Review entitled 
“ Psychology as the Behaviourist views it ” J. B, Watson, an 
animal psychologist of distinction who had worked with 
Yerkes on the subject of vision, definitely came forward with 
what we have since come to recognize as the behaviouristic 
challenge. He not only asserted the justifiability and use- 
fulness of the objective methods of animal psychology, but 
seriously questioned whether they were not the only liseful 
methods. “ It is possible ”, he said, “ to write a psychology, 
to define it as Pillsbury does (as the ‘ science of behaviour ’), 
and never go back upon the definition: never to use the 
terms consciousness, mental states, mind, content, will, 
imagery, and the like ”j and he went on to state that the 
various branches of psychology had made progress just in so 
far as they had freed thehiselves from the trammels of 
consciousness and introspection. Next year he made a more 
formal and systematic statement of his position in BehaeAor : 
An Introduction to Comparative Psychology y to be followed 
after the war, in 1919, by a still more general textbook 
Psychology from the Standpoint of a Behaviorist, He has 
since remained the leader and chief spokesman of a school 
which soon aroused immense enthusiasm and attracted large 
numbers of recruits j though these recruits have varied greatly 
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in the thoroughgomgness with which they have adopted or 
proclaimed the new gospel Many have merely taken up 
a generally behaviouristic attitude towards their work and 
justified this attitude by their results Some few have stated 
bluntly that (in the words of Lashley) “ the behaviourist 
denies sensations, images and all other phenomena which the 
subjectivist claims to find by introspection ”, or at any rate 
maintained that these things have no meamng for him One 
enthusiast— Hunter, whom we mentioned above in connec- 
tion with the “ delayed reaction reven proposes to scrap 
the word “ psychology ” altogether and to substitute the new 
term “ anthroponomy ”~a curious choice in view of the fact 
that Hunter himself had won his spurs in ammal research. 
Actually, however, as matters have worked out, the changes 
introduced by the behaviourists have not been quite so drastic 
as might at first have been expected. Though it is true that 
some matters, such as imagery, have remained on the 
proscribed list, they have yet found ways of dealing with 
certain other phenomena, such as sensation, after-image, 
thought and emotion, which at first sight might seem to be 
inevitably excluded from their programme. 

But before we deal with this, we must mention a further 
fact of the greatest importance in the history of behaviounsm 
—the fact that, early m its career,' it fell in with a powerful 
ally fiom an unexpected quarter — namely the doctrine of 
reflexology or the conditioned reflex ”, which had mean- 
while been developing quite independently in Russia. 
Russian reflexology was the creation of two men, Bechterev 
and Pavlov. The former, a pupil of Flechsig, had from 1 88o 
onwards been working on brain physiology, and about 1907, 
while collaborating with Spirtov, reported experiments on 
an artificially associated respiratory motor reflex ” in the 
dog, If cold be suddenly applied to the sbn, there occurs 
in dogs (as in ourselves, as is familiar enough to those who 
indulge in cold baths) a well-marked reflex catching of the 
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breath. Bechterev noticed that, if another stimulus is 
repeatedly applied at the same time as the cold, it will even- 
tually start off the same reflex when given by itself, will in 
fact act as though it were a substitute for the “ natural ” 
simulus of the reflex. Similar experiments were successfully 
carried out, with other reflexes, notably with defensive paw 
movements provoked by electrical stimulation, and a corre- 
sponding “ associated reflex ” was found with stimulation of 
the sole of the foot in human beings. In 1907 he wrote a 
book on Objective Psychology (translated into French and 
German some years later) In which he uiged, much as the 
more moderate behaviourists have done, that it is worth while 
seeing how far psychology can be carried by purely external 
observations, without reference to the mind and using the 
reflex as a fundamental concept. Strictly speaking, tliis book, 
rather than Watson’s, should be regarded as the first syste- 
matic exposition of behaviourism. In later life, up to his 
death In 1927, Bechterev continued to wrife books in the 
same tenor, but with more stress on social factors — a point 
which he has in common with Weiss, a well-known American 
behaviouristic exponent of the “ bio-social ” point of view. 
Bechterev’s later writings, however, have never been trans- 
lated, and in consequence are but little known in the western 
world. 

Even before Bechterev’s discovery of the “ associated 
reflex ”, Pavlov had found a similar phenomenon in what he 
called the “ conditional reflex ”. He was a specialist in the 
physiology of digestion, and while working on this subject 
he found that a dog would secrete saliva, not only when given 
food, but when presented with a stimulus that was associated 
with food. Pavlov’s salivary method had the disadvantage 
that, since it necessitated a fistula by which the saliva from 
one of the salivary glands could be drawn off into a 
receptacle, it could not be used with the ordinaiy human 
subject— that is until, much later on, Lashley devised a 
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method by which the saliva could be drawn oflf direcdy On 
the other hand, it had the great advantage that it permitted 
of a quantitative measurement of the response in terms of 
the amount and rate of salivary secretion. Armed with this 
weapon, Pavlov and his pupils attacked a great variety of 
problems, their work being eventually made accessible to the 
English reader by the translation of his Conditioned Refiexes 
in 1927 The work of Pavlov’s laboratory, indeed, affords 
one of the most magnificent examples of co-ordinated 
research over a long period that the history of physiology or 
psychology has to offer. We can only indicate here in a 
word or two some of the more important matters dealt with 
in this way. The first and most obvious problem was of 
course the creation of conditioned sahvary reflexes. Prac- 
tically any stimulus, it was foxmd, could act as a conditioning 
stimulus, provided it were given before, and not after, the 
natural or innate stimulus (in this case food)j even pam 
stimuli being.no exception to the rule. This, however, was 
itself a cause of diflSculty, since any unintended movement 
on the part of the experimenter could also act as a con- 
ditioning stimulus (as Pfungst independently discovered in 
the case of the mathematical horses of Elberfeld). To avoid 
this a special laboratory was eventually budt for Pavlov by 
the Soviet government, and here the work is still vigorously 
proceeding. The dogs could also be tramed to salivate at 
varying periods after the conditioning stimulus (the so- 
called “ trace reflex ”), and such astomshing accuracy in the 
measurement of time was shown that a suitably trained dog 
would salivate exactly thirty minutes after the stimulus, no 
reaction being obtained even at the twenty-ninth minute. 
Next ill order were expenments on extinction of the reflex 
(by continuing to give the conditioning stimulus but without 
its bemg followed by the natural stimulus). More important, 
however, were the expenments on sensory acuity 'and dis- 
crimination. Thus it was found that, when care was taken 
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to avoid differences of brightness, dogs have apparently no 
perception of colour as distinct from light and shade (a result 
that has been independently corroborated by E. M. Smith 
at Cambridge by a different method). On the othei hand, 
as was to be expected, their power of distinguishing smell 
was shown to be very great j they can easily detect very 
feeble olfactory stimuli, “ even though disguised in, most 
horrible mixtures of odours As regards hearing, Galton’s 
conclusion that the dog's auditory range is higher than the 
human range was confirmed. Men can hear high-pitched 
notes only up to 50,000 vibrations a second, at the very most, 
whereas dpgs can often hear notes of 100,000 vibrations a 
second. Conditioned reflexes cannot be built up during sleep, 
and extirpation of appropriate areas of the cortex produces 
loss of conditioned reflexes or inability to form them, though 
the latter abihty may be re-acquired, at any rate in some 
degree, shov^^ing that the function can be taken up by other 
areas. By refined methods of experimentation extending 
over a long period, it was even possible to determine a sort 
of differential threshold of the dog for various sensations. 
Thus if food is always given after a note of a certain pitch, 
and never after notes of any other pitch, the dog may even- 
tually be able to distinguish intervds even up to one-eighth 
of a tone, which ammmts to saying that he has acquired 
“ absolute pitch " of a very delicate kind for the note which 
constitutes the conditioning stimulus. If pushed beyond its 
limits, however, the dog breaks down altogether and appears 
to lose all power of discrimination, becomes agitated and 
irritable, seems in fact to develop a sort of artifid^y induced 
“ neurosis 

The conditioned reflex has gradually become one of the 
prindpal methods and working concepts of behaviourism. 
Indeed it would seem to afford an almost unlimited field 
for research, which may profitably occupy a host of workers 
for many years. The method, however, undoubtedly has 
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pitfallsj and it is only with the help of a properly equipped 
laboratory and an elaborate technique that reliable results 
are forthcoming. Want of adequate precautions doubtless 
accounts for some of the discrepancies observable in the work 
done up to the present. Nevertheless, some highly sug- 
gestive results have already been obtained with various kinds 
of lefiexes. Thus Mateer, using a method devised by 
Krasnogorskl, trained young children to open their mouths 
to receive a chocolate drop whenever they received a touch 
on the arm. The children, who ranged m age from three to 
seven, were also submitted to intelhgence tests, and it was 
found that both the development and the extinction of the 
conditioned reflex were more rapid in the case of the more 
intelligent children. On the conative side, Watson has been 
able to establish conditioned fear reactions to a number of 
stimuli, as when he showed the child an animal at the same 
time as a loud noise was made, and found that a fear reaction 
subsequently occurred at the appearance of this animal. 
Conditioned “ reflexes of this kind were very difficult to ex- 
tinguish, and Watson himself believes that such experiments 
reveal to us the way in which are formed the irrational phobias 
of the neurotic. Indeed by many behaviourists the conditioned 
reflex is regarded as the pattern on which all modifications of 
conduct are acquired} for the behaviourist the conditioned 
reflex has thus taken over the part formerly played by the 
“ association of ideas Behaviourism, as ffius interpreted, 
is indeed a sort of olyective assoaationism} Watson may 
perhaps be looked upon aS the twentieth-century representa- 
tive of the position occupied in the nineteenth century by 
James Mill, and much the same objections may be, and have 
been, brought against both attempts at the abolition of pur- 
pose or activity of mind. 

Watson’s own most famous experiment in animal psycho- 
logy was carried out as early as 1907, six years before he 
definitely formulated his behaviouristic programme. Having 
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trained white rats to run a maze, he eliminated one sense 
after another by suitable operative interference and found 
that the rats could still run the maze when only kinesthetic 
sensation was left. He concluded that the piocess by whiqh 
these animals found their way consisted of a chain of muscle 
reflexes. Subsequently Lash ley eliminated this sense also 
by cutting its conduction path in the spinal cord, and, 
astonishing as it may seem, the rats were still able to get 
through the maze. In trying to explain this curious result, 
Lashley fell back upon some observations to the effect that 
the rats seemed to obtain a sort of general orientation in the 
direction of the exit from the maze — an explanation that 
savours more of GsstaU than of the associationistically 
inclined interpretations of behaviourism. Such a result serves 
to remind us, however, that, great as has been the influence 
of the conditioned reflex concept on behaviourism, this 
doctrine — especially if we regard it rather as a methodo- 
logical postulate rather than as a metaphysical dogma — ^is by 
no means tied down to the atomistic stimulus-response notions 
which tactually figure so largely in its literature. As already 
Indicated, behaviourism has found a way of including in its 
programme many matters which we are accustomed to look 
at only ftom the point of view of consciousness. It does so, 
often enough, by adopting an attitude that seems at first a 
little strained, and a terminology that is apt to appear 
luinatural and uncouth. The sceptical may even be tempted 
to think that the insistence on such an attitude is a pure piece 
' of pedantry made merely in the interests of a system. Time 
alone will show how justifiable the new position isj but even 
though it prove that ^e behaviouristic appioach is really less 
convement and fruitful, in many aspects of psychology, than 
the conventional one of introspection, there is, nevertheless, a 
pretty clear indication that the ingenuity required for making 
such an approach wUl by no means be altogether unrewarded. 

The treatment of sensation and after-image actually 
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adopted by many behaviourists does, however, seem to amount 
to little more than verbal quibbling The word “ sensation ” 
must of course, according to their teiminology, be scrupu- 
lously avoided, but the facts themselves can be dealt with 
under the terms “ auditory response ”, “ response to light ”, 
etc., while the same considerations apply to “ after-images ” 
which are, of course, only forms of delayed response. Since, 
however, sensation and after-image gave rise to no directly 
observable behaviour, recourse has to be made to a special 
method, that of “ verbal ” report, which is, it would appear, 
nothing more than what others would call a recorded intro- 
spection. But if it IS permissible to employ “ verbal report ” 
in the case of subjectively observed sensations and after- 
images, why not also in the case of the image (which is the 
bugbear of behaviourists) ? And if m the case of image, why 
not also in the case of thought, feeling and emotion ? 

Actually, however, the behaviourists have found more con- 
genial methods of dealing with these latter. The ordinary 
interpretation of images as something in the natxire of 
“ centrally aroused ” sensations is denied altogether, and an 
endeavour is made to describe them In terms of kinsesthetic 
impulses and verbal responses. Feelings are regarded as 
incipient movements of approach or retreat, together with 
impulses from the sex organs or other erotogenetic zones. 
In these and similar matters an important distinction is made 
between explicit ” behaviour, visible to an outside observer, 
and “ impliat ” behaviour, which takes place inside the 
body and can therefore only be observed, if at all, by indirect 
or special methods. Thus thought, according to Watson, 
consists in implicit ” movements, chiefly those of the speech 
organs, but perhaps to some extent of other parts of the 
body also. This hypothesis gains some plausibility from the 
fact that ^he child often describes in words what he is doing, 
that we all sometimes ‘‘ think aloud ”, and that, even when 
there is no audible or visible function of the speech organs. 
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it is easy to observe that we often think in terms of “ inner 
speech ” (if it is permissible to use an argument fiom intro- 
spection in favour of a behaviouristic proposition I ). This is, 
of course, in contradiction to the findings of the Wih-zburg 
school with regard to the occurrence of “ imageless thought ” } 
and several investigators have endeavouied to test Watson’s 
view by registering the movements of the tongue and larynx 
durmg thought. The apparatus as yet devised for such 
experiments is not entirely satisfactory, but so far as they go, 
the results have failed to produce evidence in favour of the 
theory — the movements of the speech organs, even in 
deliberate “ inner speech ”, showing no regular corre- 
spondence to the corresponding movements when the same 
words are said aloud. 

Emotion is also held to consist largely in “ implicit ” 
behaviour on the part of the viscera — so that the behaviourist 
explanation is not very different from that of James, except 
that all reference to sensation is omitted. The modern 
behaviourists have, however, an advantage over James, in 
that they have at their disposal a great amount of investiga- 
tion that has been carried out in recent years on the function 
of the ductless glands. More especially Cannon (in a well- 
known book on Bodily Changes h Pain, Hunger, Fear and 
Rage, 1915) and his followers have, in a very remarkable 
group of researches, shown that there exists a characteristic 
series of bodily changes aaompanying the major emotions of 
fear and anger. These changes arc (xmnected particularly 
with the function of adrenalin, the secretion of the adrenal 
glands situated just in front of the kidneys. The adrenal 
glands and the “ sympathetic ” or central division of the auto- 
nomic nervous system work in harmony with one another, and 
together produce a general condition of the body which pre- 
pares it for violent exertion in combat or escape. Su^ a 
condition mcludes an increase in the rate and amplitude of 
the heart beat, an increased supply of blood sugar (enabling 
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the muscles to work harder and resist fatigue) and more rapid 
coagulation of the blood (minimizing loss of this precious 
fluid in. case of wounds). This portion of the autonomic 
nervous system works in opposition to tRe upper or ** cranial ’’ 
portion, which is chiefly concerned in nutrition and digestion, 
and the lower or “ sacral ” portion, which is concerned rather 
with the sexual and excretory processes, activity of the 
central portion inhibiting activity of the others. Unfor- 
tunately it has not as yet been possible to find any visceral 
differences corresponding to the subjectively distinct 
emotions of fear and anger, so that if we would explain the 
difference in behaviounstic terms, we must fall back here on 
the explicit ” differences in posture, action and expression, 
or await further refinements of technique in the recording 
of visceral changes. 

As the result of observations on the “ explicit ” behaviour 
of the very young child, Watson considers that there are only 
three well-marked emotions in early life, “ fear ”, “ rage ” 
and “ love ”, and that each of these are aroused in connection 
with very definite situations} fear when the child suffers loss 
of support by slipping or falling or when it hears a loud 
noise, rag6 when its movements are impeded, and love when 
it is stroked or gently patted. All other emotions he con- 
siders to be in the nature of habits induced by conditioning. 
Indeed, Watson attributes an extremely wide influence to this 
factor of conditioning, so that he is naturally hopeful as to 
its practical use, when scientifically applied to education 
and the remoulding of human nature generally. He has 
already written a small book of practical advice qn this matter 
for those who have the charge of young children, and the 
ultimate possibilities in this direction are known to the 
general reader through Aldous Huxley’s brilhant but satirical 
treatment of the subject in his Brave New World, Indeed, 
if conditioning is really as all-powerful as is sometimes sug- 
gested, tho chances of rapid radal improvement (in the 
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sense of adjustment to social environment) are much more 
rosy than was previously supposed, even by those who 
stressed the influence of environment rather than that 
of heredity. Some such prospect as this has, no doubt, played 
a part In the remarkably enthusiastic reception which has been 
given to behaviourism in America — an enthusiasm which is 
scarcely justified by the results as yet achieved. Thus an 
important New York paper said of Watson’s Behaviorism 
(1924) that "It marks an epoch in the intellectual history 
of man”, while another, going yet farther, ventured to 
suggest that it was " perhaps the most important book ever 
written ”, Western Europe, on the other hand, has been 
far more critical in its judgment, and has as yet shown little 
inclination to adopt the behaviomistic outlook. Indeed, the 
difference of attitude towards behaviourism on the two sides 
of the Atlantic will provide the material for an interesting 
chapter in a psychologically oriented history of psychology 
when this^ comes to be written. 



CHAPTER VI 


MODERN PHYSIOLOGICAL PSYCHOLOGY 

Since behaviourism, with which we were concerned in the 
last chapter, necessarily lays more stress on the nervous 
system, and the physical organism generally, than on the 
mind, we may be permitted, before passing on, to deal very 
briefly with a few of the more important achievements of the 
modern period in the field of neurology and brain physio- 
logy. Two of the foremost Amencan workers in this field 
have actually shown strong behaviouristic sympathies. The 
first of these was S. I. Franz, who took to neurology as a 
result of his dissatisfaction with his own initial research in 
after-images, which he had carried out under Cattell’s direc- 
tion at Columbia. To Franz belongs the credit of combining 
the extirpation methods of the brain physiologist with the 
training methods of the animal psychologist} in other lyords 
he trained his animals in certain performances, noted their 
achievements, produced an artifiaal lesion affecting a given 
area of the brain, and then studied the effect of this lesion 
on the performances. While confirming by this method th^ 
general distribution of the sensory, motor and association ” 
areas, as mapped out in the second half of the nmetcenth 
century, his work, as it went on, tended more and more to 
show that the localization of function in the brain was not 
so precise and definite as the upholders of the new phreno- 
logy ” had supposed} extirpation of a limited area, although 
it ipight destroy some habits, did not as a rule prevent the 
habits being re-acquired. In this, Franz (whose investigations 
extended from 190a onwards) was in agreement with 

365 
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Pavlov. From the beginning of the twentieth centmy, 
therefore, evidence once again began to accumulate in 
favour of the position taken up by Flourens, that 
the cortex functions as a whole. In later yeais this posi- 
tion was still further strengthened by the work of Lashley, 
who, pursuing Frank’s methods, showed, not only that the 
localization of precise functions was uncertain, but that the 
pow'cr, of learning was decreased in proportion to the total 
amoimt of cerebral destruction. He endeavoured to sum- 
marize his findings under two main principles : the principle 
of equipotentiality, according to which any part of the cortex, 
other than the sensory or motor areas, has potentially the 
same ability as any other to take part in any learned per- 
formance; and the principle of mass action, according to 
which the cortex acts as a whole, so that the more cortex 
there is available, the more effective is the animal’s per- 
formance. 

While Franz and Lashley were thus corroborating 
Flourens’s view as to the general function of the cortex, 
Head and Holmes, in a brilliant series of clinical researches 
which they carried out in collaboration, and reported in 191 1, 
were carrying further the other main part of Flourens’s 
doctrine, to the effect that the various major divisions of the 
brain have distinct functions. The most important aspect of 
these researches concerned the functions of the thalamus. 
Since Hughlings Jackson’s work, it had been fairly clear that 
a' higher centre of the nervous System exercises two functions 
in relation to a lower centre, In the first place it takes up 
the impulses arriving at the lower centre, deals with them 
selectively and elaborates them; in the second place it exer- 
cises a certain degree of inhibitory control over the lower 
centre. Head and Holmes studied carefully a number of 
patients in whom a lesion on one side of the brain bad inter- 
fered with the normal exercise of this latter (inhibitory) 
function on the affected side. The resultant changes were, 
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they argued, due to an over-reaction of the thalamus, freed 
from Its normal control. The over-reaction took the form 
of an exaggerated intensity of feeling and emotion Stimuli 
which were normally unpleasant became intolerably so; 
thus one patient had to give up going to church because of the 
impression made by the hymns upon his sensitive side. A 
warm bath, howevei, would be much more agreeable on the 
affected side than on the normal one. Similarly as regards the 
emotions, which were somehow felt more keenly on this side; 
thus one patient found that since the lesion had occurred he 
had grown more sexually excitable on this side, and also 
experienced there a greater need of sympathy. 

Head and Holmes concluded that one of the essential 
functions of the thalamus is to act as the seat of feeling and 
emotion — a conclusion that is in harmony with much other 
evidence from pathology, from extirpation experiments and 
from comparative anatomy. On the pathological side there 
are some organic diseases of the bram where we are fairly 
sure that the thalamus is the seat primarily affected. Per- 
haps the most striking case of such disease is that of common 
epidemic encephalitis. In these cases the higher functions 
of thought and intellect are relatively unaffected, but the 
emotional and instinctive life shows either an exaggeration 
(resulting in an unduly impulsive behaviour, often, as we 
might expect, of an immoral or unsodal kind) or a depression 
(the patients showing litde spontaneous interest or initiative, 
though when sulEciently stimulated they can adapt them- 
selves normally) In ^e former case there is, probably, 
either (as with Head’s and Holmes’s original patients) loss of 
normal inhibition, by destruction of nerve fibres leading 
from the cortex to the thalamus, or else irritation and over- 
excitation of the thalamus itself by an active infection. In 
the latter case the functions of the thalamus appear to have 
suffered as a result of intra-thalamic destruction; while in 
many instances the disorder passes from the former condition 
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to the latter, probably owing to a gradual extension of the 
infection. 

Extirpation experiments show that, when the ceiebral 
cortex of the higher animals is removed, instinctive and 
emotional behaviour of a primitive type, nutritional, sexual, 
maternal, combative, etc., continues to manifest itself (while 
if the brain be cut across below the level of the thalamus, 
the animal becomes little more than a reflex automaton), 
Finally, comparative anatomy shows that there is a close 
correspondence between the development of the cerebral 
hemispheres and the possession of intelligence, as manifested 
in the power of adapting behavioiu' to varying circumstances. 

The view that has been widely accepted in lecent years, 
on the basis of all this evidence, is that the cortex is primarily 
— and perhaps entirely — a cognitive instrument, whereas 
the thalamus has primarily an orectic function. If this view 
is correct, it would appeal that the distinction made by 
psychologists between cognition on the one hand and orexis 
(including affection and conation) on the other, corresponds 
to some extent to a real difference of function between two 
major portions of the brain. 

Only one other worker in the neurological field can be 
mentioned before we pass on *. C. S. Sherrington, whose work 
on The Integrative Action of the Nervous System, published 
in 1906, has become the great classic on the interaction of 
reflexes. In this book Sherrington reports his Very detailed 
studies of the processes of facilitation, summation, inhibition, 
after-discharge, etc., as they occur on the reflex level, and 
shows that reflexes stand in a certain relationship to one 
another, some reflexes being “allied'”, other^ mutually 
“ antagonistic Sherrington made clear how much of the 
ordered functioning of the organism depends upon such inter- 
action of reflexes, particularly perhaps in the case of tfie 
mutual and alternate inhibition of certain antagonistic 
reflexes, such as those involved in the alternate flexor 
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and extensor movements of the limbs in locomotion. 
He also demonstrated very clearly the numerous and very 
important changes that occur in the transmission of a nervous 
impulse whenever it crosses a synapse — ^thus emphasizing 
the significance ofi Waldeyer’s neurone theory. Trans- 
mission along a single unbroken nerve fibre is a relatively 
simple matter, but as soon as a synapse is involved the whole 
process becomes more complex, such phenomena as latent 
period, after-discharge, summation, fatigue, variability of 
threshold, susceptibility to drugs and to variation in blood 
supply, all becoming both more marked and more irregular 
The synapse is also, of course, the place of interaction 
between one neiurone and another, so that it is here if any- 
where that we must look for the neurological changes 
involved in the modification of behaviour as the result of 
experience. It looks as though the next great step in our 
understanding of the nervous system — a step that must be 
of exceptional interest to the psychologist — ^must lie in 
an increased knowledge of what happens at the synapse. 
Unfortunately, at the present day, nearly three decades after 
Sherrington’s great attack, we are still in ignorance as to the 
real nature of the physical, chemical and physiological 
processes at the synapse itself. 



CHAPTER VII 

MCDOUGALL AND "tlORMIo” PSYCHOLOGY 

Among the psychologists who, in the early years of the 
twentieth century, were most in touch with the neurological 
work with which we have just been dealing, the foremost was 
undoubtedly McDougall. In a small but influential book 
on Phystologkal Psychology and in an important series of 
papers in Mind, Brain and elsewhere, he suggested that the 
synapse was the seat of consciousness, and developed a theory 
of inhibition by drainage (on a physical analogy with the 
mutual interference along the various channels of supply 
which constitute our household water, gas and electricity 
systems — as when the stream of water issuing into our hand 
basins is lessened when we turn on the tap of our bath), Ac- 
cording to this theory, inhibition is always the negative aspect 
of a positive process — the whole event consisting m a redistri- 
bution of energy rather than a mere prevention of something 
that would otherwise occur. Although it has perhaps 
attracted less general attention than It deserves, it is, almost 
beyond doubt, the most successful neurological theoiy that 
has ever been propoimded. In his earlier works McDougall 
applied it to a great variety of phenomena at all levels of 
the nervous system : the reciprocal inhibitions of the spinal 
level, inhibitions on the sensory level (especially in the case 
of vision, in which he employed it in the course of an 
elaborate defence of the Young-Helmholtz theory), the 
mutual inhibitions of instincts, and finally many well- 
' known features of the “ attention process ”, The theory 
seems to fit in admirably, too, with the ‘‘ displacement ” and 
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“ sublimation ” doctrines of the psycho-analysts and also (as 
McDougall himself has pointed out in a recent paper) with 
the phenomena of the conditioned reflex as demonstrated 
by Pavlov. 

Although McDougall was thus in his earlier work largely 
concerned with the subject of nervous energy, there was, in his 
opinion, nothing incompatible between this and the adoption 
of a strongly teleological or purposive view of life and mind , 
■ — a view that in later years, largely under his influence, has 
come to be spoken of as the “ hormic ” theory. It is this 
latter view that has brought McDougall into conflict with 
the mechanistic theories of the behaviourists and has indeed 
made of him their chief opponent in America, where he went 
to take up a chair at Harvard at the conclusion of the war, 
after having taught previously at Cambridge, London and 
Oxford.* McDougall’s championship of the hormic point 
of view may be said to date from the appearance of his 
Introduction to Social Psychology in 1908, a book which 
has since gone into more editions than any other work on 
psychology. His intention in writing the book was to pro- 
vide a psychological basis for the social sciences. He 
realized that, chiefly through its neglect of the^reede a^ects 
of the mind, modern psychology, m spite of the undoubted 
progress it had made in so many directions, was still largely 
useless to the histonan, the sociologist, the anthropologist 
and the economist, who therefore were compelled — ^with 
very unsatisfactory results — to construct an ad hoc psycho- 
logy of their own, so far as it was essential for their purpose. 
McxDougall’s attempt to provide for the wants of workers 
in these sister sciences, though only partially successful in its 
ultimate aims (for the psychology of the sociological dis- 
ciplines is still very far from being satisfactory, as he himself 

*It 1» btafeidBg to notfl ibat the tvo men vho have moit coimetently oppoied 
predomifiAnt Amcriam tendendci in America — Titclieaer and McDougall—^ve 
been Bntiih piychologliti, and that both went to America horn. Oxford, largely Af a 
remit of the genefi^y antagomitic attitude of thii Umvcriity to piychologya 



272 A HUNDRED YEARS OF PSYCHOLOGY 

has pointed out in a recent small book), nevertheless resulted 
in a remarkable achievement in the psychology of conation 
and affection. His Social Psychology undoubtedly repre- 
sents a great advance m the treatment of instinct, emotion 
and character, inasmuch as the analysis of these factors was 
at once more systematic, more delicate and more in touch 
with real life than in any previous attempt in this direction. 
jFor McDougall a realization of the r 61 e of instinct is all 
important for the understanding of behaviour. Instincts are 
hereditarily determined channels for the discharge of nervous 
energy — they are “ psycho-physical dispositions ”, to use a 
favourite term of his. They may be considered to have 
three aspects — an afferent or perceptual aspect, by virtue of 
which we have a tendency “ to perceive and pay attention to 
objects of a certain class ”, a central, affective or emotional 
aspect, by virtue of which we tend “ to experience an emo- 
tional excitement of a particular quality ” on perceiving such 
objects, and an efferent or motor aspect, by virtue of which 
we tend to react to such objects in a particular manner. The 
most novel feature of this conception of instinct is the inclu- 
sion of the central portion, which involves a close correlation 
of instinct with emotion — every major instinct having its 
own characteristic emotion, the arousal of which is an 
essential part of the function of the instinct. Thus the emo- 
tion of fear corresponds to the instinct of escape, the emotion 
of disgust to the instinct of repulsion, “ tender emotion ” to 
the parental instinct and so on. An obvious difficulty 
arises from the fact that certain tendencies, usually 
regarded as among the most important instincts, have nothing 
on the affective side that we are accustomed to call 
“ emotion ”, e.g. nutrition and sex. In a later work — the 
OitUitte of Psychology, published in 1923 — McDougall 
attempts to meet this difficulty by pointing out that instincts 
vary in the complexity of bodily adjustment and that 
emotions vary in their specificity. Now if we rank the 
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instincts in a scale, in descending order of complexity of 
bodily adjustment, we find that the quality of emotional 
excitement correspondingly diminishes in specificity Common 
speech possesses definite terms for the more specific emotions, 
such as fear, anger and disgust, which are found at the top 
of the scale, while there are no well-recognized terms for the 
less specific emotions at the bottom of the scale, where we 
find the “ instinct of acquisition ” with, on the emotional 
side, the “ feeling of ownership ”, the " instinct of construc- 
tion ” with the “ feeling of creativeness ”, and the “ instinct 
of laughter ” with “ amusement ”, “ jollity ”, “ relaxation 
Besides these we have such minor instincts as saatching, 
sneezing, coughing, urination, defaccadon, etc., which “ are 
so simple in their Iwdily. expression that we cannot recognize 
as specific qualities the excitements which accompany their 
exercise 

There are clearly difficulties here, both in the general 
conception and in the particular classification, though the 
two problems are linked together, for our classification of 
instincts must necessarily depend upon our ifiew as to what 
constitutes an instinct. Apart from the difficulty already 
mentioned as to fhe relation betWeeh instinct and emotion, 
there are futther problems (common to this and all other 
classifications of instinct) as to where to draw the line between 
reflexes and instincts and how to i^stinguish between 
instincts and habits. McDougall’s conceptions have been 
subject to much attack on all these points. Emotion, it has 
been said (for instance, by Drever, whose Insumt in Mm — 
1 <7 — may be regarded as another important cohtribution 
from the hormic point of view), only arises when an instinct 
is obstructed, and then only in the case of some instincts. 
The latter objection is perhaps met by McDougall’s distinc- 
tion between the varying specificity of the different emotions. 
To the former it may pierhaps be replied that instinct, too, 
is only aroused when there is some obstruction, at least in 
s 
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the sense that the organism is subjected to some stimulus 
which has produced a disturbance of psychic equilibrium. 
Instincts would thus be brought under the “ tension ” view 
of mental activity that we have met with in Herbert Spencer 
and in the Gestalt school and which is beginning to play a 
big part In psychology generally. McDougall himself, in 
spite of his interest in “ psycho-physical ” energy, has 
scarcely dealt with this view} but noting would seem to 
forbid us to apply it to his conception of instinct. 

The other difficulty mentioned above — ^the distinction 
between instinct on the one hand and reflexes and habits on 
the other — ^has been the chief battleground between 
McDougall and the behaviourists. In recenj years a nvtjnber 
of behaviouristically inclined writers — ^Josey, Bernard, Kuo, 
Kantor and others — ^have launched able and vigorous attacks 
upon the whole concept of instinct, with the result that this 
term is now almost banished from some of the psychological 
departments of American universities. These behaviourists 
regard instinct as a vague and mystery-breeding concept 
which should have no place in a scientific terminology} and it 
is easy for them, in support of this contention, to point to the 
different ;ways in which the term has been used and the very 
various classifications of the human instincts made by those 
who still believe in them. The fundamental difference be- 
tween these writers and McDougall is that they arc willing to 
consider as instinctive actions only those that are performed' 
by virtue of the innate equipment of the individud and that 
owe nothing to experience (in which case instincts become 
-practically synonymous with reflexes), whereas it is of the 
essence of the hormic view that instincts provide us with 
primitive desires and purposes which continue to express 
themselves in various ways (according to past experience and 
the present situation) until they are satisfied, ' In the course 
of this process of seeking satisfaction, instincts undergo com- 
plication and modification, so to apeak, at both ends} they 
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coiue to be aroused by objects other than those by which 
they are innately set in motion (as the behaviourist 
would also admit, though he would probably use the 
term “ conditioned reflex ” in this connection)} and they 
express themselves in behaviour different from that which 
is innately determined. According to the behaviourist, all 
the more complex behaviour showing the effects of learning 
through experience must be fexplamed by reference to the 
stimuli which have produced the modifications of response, 
i.e. in terms of the environment. To the hormic psycholo- 
gist, on the other hand, instinct is essentially modifiable, 
differing in this respect from the reflex, and it seems justi- 
fiable and useful to trace the developments of behaviour in 
terms of variatiom in exp'ssston of the same fundamental 
urge. Thus if an angry man whips out his revolver, un- 
sheathes his sword, or merely utters a sarcastic remark, these 
actions are all, from the hormic point of view, just as much 
manifestations of the instinct of combat as would be the more 
primitive manifestations of kicking and crying in which 
the infant would indulge, In tracing out the scries of 
changes which have led from the more natural and primi- 
tive to the more developed form of response, the hormic 
psychologist thinks it is profitable to keep in mind the nature 
of the original urge} indeed he would be inclined to think 
that the whole process of development cannot be properly 
understood unless it is looked upon as. a series of new outlets 
for the same fundamental energy or purpose. Thus instinct 
IS a natural concept for the purppsivist} whereas for the 
behaviourist, who has no use for purpose, and likes to look 
upon the organism as a machine played upon (and in the 
process of this, built up) by external stimuli, “ ii^tinct’Ms 
useless, or even harmful, since it seems to him to introduce 
a dangerous element of mysticism. 

On the basis of instinct, McDougall has built up a syste- 
matic psychology of eolation and affection. Not only does 
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an instinct tend to become canalized in a particular direction 
or with reference to particular objects (as happens, for 
instance, with the sexual instinct, in successful adaptation to 
monogamy), but various instincts become organized with 
reference to particular objects by means of sentiments. Thus 
a mother who loves her child will feel fear when it is in 
danger, anger when it is hurt or threatened, sorrow when 
it is lost, joy when it prospers, and gratitude to those who 
help it. The principal sentiments are those of love and 
hate, though we can, of course, also classify sentiments 
accordmg to their objects, which, in turn, may be an indi- 
vidual (as when we love a particular person or a particular 
country), a class (as when we are “ interested ” in wireless 
sets or horses) or abstract qualities (as when we “love” 
virtue or smeerity). It is this organization of instincts into 
sentiments that brings order and consistency into our oreede 
life. Of pardcular importance in this connection is the 
“ self-regarding sentiment ”, a sentiment in which the various 
inednets and emodons are organized round the idc4 of self. 
In a well-integrated personality the sentiments themselves 
are orgahized into something like a hierarchy, with the self- 
regarding sendment in the supreme position. The moral 
nature of the individual is largely determined by 'the nature 
and strength of this sentiment In the highest types of 
character a strong self-regarding sentiment is determined, as 
to its nature, by some ideal of conduct — an ideal that is itself, 
of course, largely determined by admired persons who are 
known in real life, in religious or ethical teaching, in history 
or literature. In the particular form of conation we call 
will, the conations organized within the self-regarding senti- 
ment add themselves to the weaker ideal motive and enable 
It to win the mastery over some, in itself, stronger and more 
primitive desire. This theory we have already referred to 
in connection with the experimental work on volition initiated 
by the Wurzburg school. 
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In dealing with the pefsonality as a whole, McDougall 
distinguishes between disposition ”, which corresponds to 
the sum total o£ the instinctive qualities and is determined 
by heredity, temperament ”, which is the sum of the effects 
upon the mental life of the metabolic or chemical changes 
occurring in the body (including, of course, the effects of 
the ductless glands now recognized to be of such importance), 
and " character ”, the sum of the acquired tendencies built 
up on the basis of disposition and temperament* Here, 
as elsewhere, McDougall has succeeded in bringing some 
sort of provisional order at any rate into a region of psycho- 
logy that, before his work, was in a most chaotic state. 

Space forbids us to* deal with the many further contribu- 
tions which McDougall has made to the psychology of 
orexis. It must suffice to say that he has given us a syste- 
matic treatment of conation and affection that, in complete- 
ness and thoroughness, is without a rival, and in penetration 
is second only to the work of Freud. Doubtless, many 
details of his system will require modification and re-state- 
ment as our knowledge grows j but some kind of orderly 
presentation covering the whole ground is often essential to 
a science at a certain stage of development, and McDougall's 
attempt in this direction would seem to be a more hopeful 
one than any other to serve as scaffolding with the help of 
which a more firmly established edifice may eventually be 
built. 

McDougalPs Introduction to Social Psychology was origi- 
nally undertaken in the hope of providing the necessary 
psychological foundation for the social sciences. In his sub- 
sequent Groirp Psychology he applied his orectic system to 
the actual task for which it was intended, and produced 
another book of the greatest value. Taking up the work 

♦In the later Ouiim of Piyeboloty McDougaU alw indudei a fourth fa^r, 
" temper," which eorreipondi to " the way In which the uiidncti wotk. Tta» 
fatter, how4Ter,ieem» much lew dear and mudi more open to eritidtin than the 
Pthen. 
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where Le Bon and other writers at the end of the nineteenth 
century had left it, he proceeded to deal with the psychology 
of crowds, of group loyalties and group ideals, leading 
upward to the psycholopcal peculiaribes of that bigger gioup 
we call a nation. Subsequently, in a smaller book, National 
Welfare and National Decay, he applied his findings to cer- 
tain practical problems, with particular reference to eugenics, 
an application of biological science which had interested him 
from the beginning. 

His biological interests have also led him in recent years to 
carry out an elaborate series of experiments with a view to 
testing the Lamarckian theory of the inheritance pf acquired 
characters. He trained rats for twenty-three generations to 
escape from a tank by the more dimly illuminated of two 
exits, on pain of receivmg an electric shock if they attempted 
to escape by the other exit. In each generation, training 
was confined to approximately half the number of rats 
born. He found tliat, in spite of precautions to avoid 
selective breeding, the rats of the successive trained genera- 
tions displayed an increasing faality in mastering the task, 
so that, according to his last report, whereas rats of the 
control stock, whose ancestors had not been trained, 
made on the average 165 errors before learning to 
avoid the shock, those of the twenty-third generation 
of the trained stock made on the average only 25 errors. 
He concludes that the experiment at last provides some 
real evidence in favour of Lamarckian transmission. The 
theoretical interest of such a result, both to biology and 
psychology, con scarcely be exaggerated. Indeed, it may 
eventually turn out that it will be by this work rather than 
by any other that McDougall will be best known to posterity. 



CHAPTER VIII 

FREUD AND PSYCHO-ANALYSIS 

Opposed to behaviourism in somewhat the same way as 
the hormic psychology (and indeed treated by McDougall 
as in this respect a potent ally) is another important school — 
that of psycho-analysis. Psycho-analysis, however, differs 
in turn from the hormic psychology (and from all others) in 
the stress that it lays on the unconscious. A full under- 
standing of human behaviour, this school mamtains, is im- 
possible unless we take into account certmn mental factors, 
which can be directly observed neither by introspective nor 
behaviouristic methods, but which can be inferred from their 
effects. The general idea of unconscious or subconscious 
mental states was, as we ourselves have seen, far from bemg 
a new one. The Potion, in one fbrm 6r another, had been 
common in psychology almost from the earliest times. At 
the dawn of modern philosophy it had been emphasized by 
Leibnitz, and in the second half of the nineteenth century 
it had come into prominence m connection with the French 
studies in psycho-pathology, In its origin, psycho-analysis 
itself developed from this latter source. 

More perhaps than any other school, it is the creation 
of a single man, Sigmund Freud, of Vienna. Freud, in 
the eighties, studied with Charcot in Pans, and he and 
Janet were Charcot’s most distinguished pupils. But, 
whereas Janet may be said to have carried on the French 
tradition, Freud, soon after leaving Paris, met with 
another investigator, Br^uer (whom we have already 
mentioned in connection with his theory of the sense 



28 o 


A HUNDRED YEARS OF PSYCHOLOGY 


of equilibrium), and this turned his thoughts in a slightly 
diflfcreat direction, which he has followed ever since. 
Perhaps the most striking of all the phenomena of psycho- 
pathology is the lack of integration shown by sufferers from 
practically all forms of functional nervous disease, The 
consciousness of these patients does not seem wide or strong 
enough to embrace all the mental happenings that in more 
“ normal ” persons would become conscious. Both Janet 
and Freud are in agreement as to the importance of “ disso- 
dation”, but would explain it differently. Whereas Janet 
considers that it is due to a “ lack of power, on the part of the 
feeble subject, to gather together, to condense his psycho- 
logical phenomena, and assimilate them to his personality ", 
Freud ^inks that dissoaation is due to an active incompati- 
bility between the dissodated elements and the rest of the 
mind. Janet, following the lead of Charcot, showed that 
these dissociated elements could often be recovered in 
hypnosis and could then be dealt with therapeutically by 
means of suggestion. Breuer, with whom Freud colla- 
borated on returning to Vienna, demonstrated, on an 
interesting case that has since become historic, that the mere 
bringing back and discussing of memories that had been dis- 
sodated might itself act therapeutically. This was the 
“ talking cure ", which the patient in question humorously 
referred to as “ chimney sweeping ", and which Freud and 
Breuer called subsequently “ abreaction ” or “ catharsis 
This procedure obviously has some resemblance to “ con- 
fession ” as practised by the Roman Catholic Church (though 
freed from the moral and theological implications of this 
latter) and — ‘going farther back — to the function of tragedy, 
as expounded by Aristotle, who had taught that tragedy 
produces a healthful “ purging " by intense arousal of the 
emotions of “ pity ” and “ terror ". 

The history of psycho-analysis is usually considered to 
begin with the publication of Brener’s and Freud’s researches 
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published in^ their Studies in HystoTiHy which appeared in 
1 895" Continuing the work alone, Freud^s next step was to 
abandon the method of hypnosis and to substitute for it a 
process of free association in the waking state. His reason 
for doing so lay partly in the fact that he (like other 
hypnotists) could not succeed m easily inducing the hypnotic 
state in all his patients, partly m his impression that some 
obstacles or barriers were circumvented, rather than over- 
come, by the hypnotic method. The new method of associa- 
tion, in which the patient was simply asked to say everything 
that occurred to him, abandoning all conscious control of his 
thoughts and all reference to the usual canons of what appears 
relevant, logical, seemly or polite, soon revealed these 
obstacles in plenty. It was thus that Freud perceived, 
as he thought, that there was some active force opposing 
itself to the entry of the dissociated elements into 
consciousness. Eventually, however, in so far as the proce- 
dure was successful, the patient did become conscious of these 
elements, which proved to be of a highly emotional nature. 
At first the stress was laid upon particular e»pmmcesy experi- 
ences which seemed to have aroused an intolerable degree of 
affect and which were therefore " repressed ” mto the uncon- 
scious, Later, it was seen that these “ traumatic ’’ experiences 
' (as they came t6 be called) were important rather because they 
stirred up certain “ wishes desires or tendenaes which 
were out of harmony with' the dominant moral trends of the 
personality. These “wishes” (a term which has always 
aroused opposition among English readers) showed them- 
selves to be chiefly of two kinda—aggressive and sexual, with 
the latter greatly preponderating. 

According to Freud^s own statement, he had been 
anticipated in the latter discovery by Charcot, who 
once said d -prof os of a young woman who had developed 
neurotic troubles as a consequence of her husband’s 
sexual inefficiency, “ in such cases sex is always the 
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most important thing — always, always, always!” Charcot, 
however, was discreet enough never to express this 
view offiaolly, Freud, on the other hand, knew no dis- 
cretion, and with a certain ruthless naivstS and disregard of 
conventional susceptibilities, which is an essential feature of 
his character, proceeded, as he tells us, “ without any appre- 
hension ” to describe his findings. “ But,” he says, “ the 
silence with which my addresses were received, the void 
which formed itself about me, the insinuations directed 
towards me, caused me gradually to realize that one 
cannot count upon views about the part played by sexuality 
in the atiology of the neuroses being treated like other 
communications.” 

Thereafter, for some years, Freud worked in isola- 
tion, quietly developing his views, with only a few papers 
to mark the progress’of his thought. In 1900, however, he 
definitely appeared as a writer of importance in psychology 
by the publication of his Interfretation of Dreams^ in which 
he endeavoured to show that dreams were the distorted 
expression of repressed wishes, displaying many of the same 
psychological mechanisms as are found to be operative in the 
case of neurotic symptoms. By this time he had also elab- 
orated the fundamental concepts of “ condensation ” 
(unconscious fusion of ideas), “ displacement ” (trans- 
ference of an affect from one idea to another), symbolism, 
etc. (The best known of all — complex — ^was introduced 
by Jung, though the fundamental facts of the “ nuclear ” 
CEdipus complex were adumbrated in the Interfretation of 
Dreams.) Only very gradually did the views here presented 
find any considerable measure of acceptance. To most 
readers they seenjed both “ far fetched ” and repulsive. 
Nevertheless, from about 1902 onwards, a small band of 
followers came into being, resulting in the first psycho- 
analytical Congress in 1908 and the founding of an Intet*- 
national Psycho-Analyti^ Association in 1910, which, ever 
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since, has served as a central organization of psycho-analysts 
throughout the world. Abraham, Ferenczi, Jung and others 
on the continent developed the more clmical aspects of 
psycho-analysis, while Rank made important applications of 
the new knowledge to the spheres of art, literature and 
sociology. Ernest Jones and Brill introduced psycho- 
analysis into North America, and in 1912 both Freud and 
Jxmg accepted an invitation from Stanley Hall to give a 
series of lectures at Clark University. Later on, Reik and 
Roheim, supported by contributions from some of the writers 
already named, established a contact between psycho-analysis 
and anthropology, while the establishment of psycho- 
analytical clinics in a few big cities eventually brought the 
medical benefits of the method within the reach of a wider 
class of patients, and thus considerably mcreased its practical 
utility. 

Meanwhile, Freud had applied his views to three other 
fields, as repoi ted in his Psycho-fathology oj Everyday Life 
(1904), his Wit and Its Relation to the Unconscious (1905) 
and his Three Contributions to the Theory of Sex (1905). 
In the first two of these he showed that the mechanisms he 
had found in neuroses and dreams were also operative in 
many of the small slips of the pen, tongue, hand or memory 
that we all experience in daily life, and that are generally 
attributed to “chance’’, to faulty association, or to some 
general factor like fatigue j also in jokes, wit and humour. 

In the third book he expounded a theory of the develop- 
ment of the sexual instinct from a number of “ component 
instincts ”, which manifest themselves m the child from 
birth onwards, which are for the most part connected with 
sorne particular part or organ of the body, which at first (in 
the “ auto-erotic ” stage) seek each their own satisfaction in 
relative independence of one another, but which later on in 
so-called “ normal ” development become integrated under 
the hegemony of, the instincts conneptcd with the genital 
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organs and thus are put into the service of reproduction. 
Sexual "perversions” in adults were, Freud thought, 
brought about by the failure to achieve such hegemony and 
by the consequent undue predominance of some component 
instinct other than thegemtal onej the child could therefore 
be described as a "polymorphous pervert” — a conception 
which, as was doubtless to be expected, added to the 
unpopulanty already aroused by his views on sex. 

Later on, in 1914, he considerably (but, as judged by its 
fruitful results, very justifiably) complicated his picture of 
sexuality and its development by interposing a stage of " Nar- 
dssism ” between the unintegrated stage of " auto-erotism ” 
and the fully developed stage of “ object love ” — in which the 
sexual impulse is directed outwards to a person (or, in its dis- 
placed form, a thing) external to the self. In this “ Narcis- 
sistic ” stage, the libido (the term given to the sum of the com- 
ponent instincts) is directed to the self} there is integration, 
but no direction of the impulse to an object other than the self. 
Of course, neither tlie auto-erotic nor the Narcissistic stage is 
ever fully outgrown, any more than are the other primitive 
functions of mind and body. A certain amount of libido 
always finds its satisfaction auto-eroticaUyj we all enjoy sen- 
sations from the erotogcnetic zones and organs of the body — 
genitals, mouth, anus, skin, muscles, etc., and in the case of 
the mouth gastronomy has developed their production into 
something almost approaching a fine art. We all, too, 
normally direct a certain amount of " love ” to our own per- 
sons, though there are, eVen within the range Gf the “ nor- 
mal”, immense individual differences both in the relative 
strong of the different component instincts and in the rela- 
tive proportion of Narcissism to object love, "normal” 
development in the fenaale implying a somewhat higher 
degree of Narcissism than in the male (as shown in the greater 
importance we attach to bodily beauty and decoration in the 
former sex), Pull development^ howevep, implies a high 
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degree of outward direction of the libido, and, of the libido 
thus turned to object love a large portion is “ sublimated ”, or 
directed away from sexual ends to the various objects and 
activities which together make up human “ culture each 
component instinct havmg its own characteristic forms of sub- 
limation and thus making its own particular contribution to 
civilization. Even within the sphere of “ object love ” itself 
there normally occurs a process of progressive displacement 
from one object to another. The earliest love objects (as also 
the earliest recipients of jealousy and hate) are necessarily 
found within the family circle. Thus the small boy loves his 
mother and to some extent inevitably regards his father as 
a rival — whence the CEdipus complex, for (Edipus, in falling 
his father and marrying his mother, does but translate into 
the terms of adult life the primitive wishes of the boy child. 
But in course of time the libido tends to find new objects, 
though perhaps these latter always remain to some extent 
representatives of, or, as it were, reincarnations of the oldj 
the loved woman, school, town, or country, is stiU in a sense 
regarded with feelings that were originally directed to the 
mother j the authorities placed over us, teacher, employer, 
policeman, magistrate, priest, prime minister and king, are 
still the recipients of the medley of love, admiration, awe, 
and hatred that were first aroused by the father — and 
similarly mutath tmtandis in the case of the ^rl, and in that 
of the mixed sexual attitudes which are found in so many 
individuals of both sexes. 

Freud thus attributed immense significance to sex. An im- 
pulse of obvious importance which had long been neglected 
by psychologists had at last received full justice (or, as some 
think, more than justice). The pragmatic warrant for his 
views on sex and the unconsaous lies in the astomshing 
illumination that they have thrown upon so many olwcure 
problems of mind and behaviour. Starting out as a simple 
therapeutic method, there is now scarcely a single, important 
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aspect of human activity to our understanding of which 
psycho-analysis has not in some degree contributed. As a 
form of treatment it has now taken a recognized place in 
most civilized countries, and a new field has been opened in 
quite recent years by the extension (with a few modifications) 
of the analytic method to young children. But, in its present 
form, it has the serious disadvantage of being slow and costly 
— and the attempts that have been made to shorten it have 
so far met with but doubtful or indifferent success. It is 
still too early to pftss final judgment, but at present it looks 
as though the contributions of psycho-analysis to psychology, 
and through this to social science, are destined greatly to 
outweigh Its unportance in the purely medical sphere in 
which it had its origin. With McDougall, and still more 
with Freud, psychology first began to bear some semblance 
to a science to which men could look for real help in un- 
ravelling the puzzles presented by their own and others’ 
behaviour. Here were no mere general laws of tnind, too 
abstract and remote to be of any use in dealing with practical 
problems, and on the other hand no mere study of isolated 
reflexes or sensations, extracted from their setting. Here, 
at last, was some real light on the motives underlying our 
loves and hates, our interests, our longings, our work and 
play, our difficulties, failures, maladjustments and general 
unreasonableness. It is small wonder, perhaps, that psycho- 
analysis has on the whole met with a more ready acceptance 
among literary men and novelists than among professional 
psychologists or physicians. The former had, all along, 
been concerned with these real psychological problems of 
everyday life, which the psychologists themselves, in their 
mtellectualism or their atomism, had avoided;, and which 
medical men were prepared to deal with only in the physio- 
logical terms for which their training had prepared them. 
The full benefit of psycho-analysis can come only when it 
has been properly assimilated by psychology and sociology, 
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and that is stili far from having been accomplished. In 
many coimtries there is as yet comparatively little raffort 
between psycho-analysts and “academic” psychologists of 
the other schools, this being particulaily the case in con- 
tinental Europe (except in Switzerland). To the present 
writer there seems -no doubt that general psychology is 
capable of being made moie fruitful than it is by a liberal 
mfusion of psycho-analytic insight, while psycho-analysis on 
Its side stands equally to gain by the application to its findings 
and problems of such of the more exact methods of experi- 
mental psychology as may be suitable. The trouble with 
psycho-analysis at present is that there is too much of the 
art about it, and too little of the scientific method that can 
be applied in experimentally controlled and repeated obser- 
vations. To many, including the present writer, a large 
number of the major conclusions of psycho-analysis appear 
to be very well established} but the fact that its fundamental 
clinical methods are less easy to teach or to set down in exact 
terms than those of experimental psychology not unnaturally 
renders it suspect to many of those whose principal training 
has been in the latter discipline. 

Something like a new era in psycho-analysis was inaugu- 
rated by the appearance of Freud’s Ego and the Id in I9a3. 
Hitherto, paradoxically enough as it might seem, psycho- 
analysts had had much more to say about the repressed forces 
of the mind than of the forces that produced the repression. 
It had appeared that these latter forces were vaguely con- 
nected with the “ self ”, and that tliey had something to do 
with the moral aspects of the personality} otherwise little 
enough was known about them. In this book Freud began 
to throw some real light upon this subject. He divided the 
mind into three main parts, the (conscious) ego, the “ id ” 
(the unconscious reservoir of instinctual urges), and the 
“ super-ego ” (the morkl elements). The last named has 
proved the most important concept of the three, and a great 
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deal of subsequent psycho-aixalytic work has been devoted to 
its elaboration and clarification, as a result of which it now 
appears that the super-ego is a vastly important element of 
human natime, an element, however, which is itself largely un- 
conscious. So far as present knowledge goes, it-would seem to 
be formed chiefly as the result of thiee distinguishable pro- 
cesses : ( i) The “ introjection ” into the self of the external 
moral authorities, os represented especially by the parents 
and other important persons in early life, (2) the direction 
on to this introjected or internalized morality of some por- 
tion of the narcissistic libido, so that the individual comes to 
love himself not merely as he is, but as he “ ought ” to bej 
(3) the recoil upon the person’s own self of hostile and 
aggressive impulses which could not be outwardly expressed. 

The first of these three factors is one which had been dimly 
envisaged by many writers on ethical questions, who had 
often emphasized the importance of “ ideals ” as exemplified 
in the lives and characters of influential persons. The second 
factor has obviously much in common with the “ self-regard- 
ing sentiment ” of McDougall (who, it will be remembered, 
also stressed “ ideals ” as important in this sentiment). The 
two factors together explain how an internal moral sanction 
13 , in the course of development, substituted for an external 
one, and how this internal sanction comes to be a highly 
valued and influential portion of the personality. They do 
not, however, fully explain another finding of the psycho- 
analysts, namely, the severity of the super-ego, which often 
revealed itself as more exigent and cruel in its demands than 
were the original external authorities themselves. It is here 
that the third factor comes in-r-a factor that was discovered 
rather later, by a number of investigators. It is simply one 
instance of the general rule that instincts that cannot find 
external satisfaction tend to work themselves out within the 
organism itself. In this case the instinct is aggression. 
Aggression is inevitably aroused by the frustration of primi- 
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tive impulse necessitated even by the most gentle forms 
of education j and, when the authorities are mild and 
, tolerant, it may become even more difficult than when 
they are harsh to direct this aggtcssiveness upon them 
(who appear so little to deserve it), so that, failing 
alternative outlets, it must be directed back upon the 
self. It theie allies itself with the Introjected morality of 
the authorities, and gives this morality a haish and cruel 
flavour which it may not have had in its original form. 
Often there is added another, and fourth, factor, not always 
easily distinguishable from this last. This consists in an 
admixture of the cruel or “ sadistic elements which are a 
normal constituent of the libido and which Freud distinguishes 
as one of the component instincts In such cases there 
may be said to be an erotic element in the exercise of a cruel 
morality. This is seen clearly when — as often happens — ^th6 
whole complex of moral tendencies embodied in the super- 
ego is projected outwards (the opposite process to the 
original inti ejection), in which case a ciuel delight may be 
taken in the moral condemnation or punishment of others — 
a process to be observed almost daily in any educational 
establishment run on conventional lines, and exemplified still 
more strikingly in our pimitive systems, or in such special 
moral or religious institutions as the Inquisition. Indeed, 
when We come to think of it, almost all cruelty is exercised 
with a moral or quasi-moral motive or excuse. 

The fact that (as recent work on child analysis has more 
especially emphasized) the super-ego has its roots deep in 
the unconscious and begins to be formed at a very early age 
makes it relatively insusceptible to later experience or 
thoughts. There is, therefore, often enough a conflict 
between reason and conscience (which is merely the conscious 
part of the super-ego), and psycho-analysis shows that, in a 
progressive and rapidly changing civilization like our own, 
our over-rigid and archaic piorality is in some respects just 
8 
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as big an obstacle to successful adaptation as our instincts are, 
This IS true both in the individual and in the community as 
a whole. In the individual the successful solution of a 
neurotic conflict always implies some renunciation on the part 
of the super-ego of the more extravagant among its claims, 
as well as readjustment on the part of the libido in the form 
of sublimation. Left to itself the super-ego would ^prefer 
to see the patient fail in health, in love, in his career, or even 
driven to suicide, rathei than that he should achieve success 
at the cost of infringing the primitive but drastic morality 
of the unconscious. In the community we can also see that 
one of the chief obstacles to progress is to be found in loyalty 
to Draconian and archaic moral codes. We would rather 
face the horrors of over-population, with its attendant 
poverty and, wars, than encotu^ge birth control among the 
poorer classes, rather endure the ravages of syphilis than 
give instruction in the means of its prevention, rather allow 
thousands of women to harm themselves or die than legalize 
abortion in the hands of qualified practitioners— Tbecause in 
all these cases the removal of the evil would oifend. against 
the sexual taboo and abolish some of the penalties which 
attach to sexual pleasure. 

And this brings us to another point, namely, that there is 
often formed, both in the individual and the community, a 
kind of alliance or agreement between the super-ego and the 
id} as a result of which, indulgence of a kind that is dis- 
approved of by the super-ego is permitted on condition that 
this indulgence be paid for in terms of suffering. The suffer- 
ing may be of many sorts j failure in professional life, 
physical ill-health, poverty, an unhappy marriage, or a 
neurosis, being perhaps the most common forms. But the 
compromise thus arrived at is apt to be a very stable one, and 
the analyst, endeavouring to break it down, is frequently 
opposed in his efforts by both aspects of the personality, the 
moral and libidinal} much as in America both the Churches 
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and the gangsters formed a curious and, at first sight, un- 
natural alliance m favour of Prohibition, from which they 
both derived satisfaction in their different ways. 

These new discoveries of psycho-analysis would seem, at 
the very lowest estimate, to be at least of equal importance 
to the earlier findings with regard to sex. They have cast 
a new light upon an all-important aspect of human per- 
sonality, the moral aspect, in virtue of which man has learnt 
to control his individualistic impulses and become a social 
animal. Having already shown, in Freud’s words that man 
is “ far more immoral than he believed ”, psycho-analysis 
has in its more recent developments made us realize also 
that “ he is far more moral than he had any idea of This 
“morality”, however, is of a crude and undiscriminating 
kind, often out of touch with the realities of present life, and 
therefore productive of much unnecessary suffering and 
inefficiency — both individual and social. Just as analysis of 
the individual brings about a greater harmony between man’s 
desires and his moral tendencies, making him both more 
capable and more reasonably moral, so also, we may expect, 
in its ultimate consequences, psycho-analysis must surely 
prove of inestimable benefit in straightening out the tangled 
social life of man. Other branches of psychology may make 
— are indeed already making — ^intensely valuable contribu- 
tions to the detailed study of the proper use and development 
of human abilities for any given purpose. But nowhere else 
than in the psychology of the unconscious is there to be found 
the knowledge which may enable us to employ these abilities 
in a fundamentally more reasonable wayj so as to find a 
means of escape from the predicament — at once ridiculous 
and tragic — in which, by general consent, civilization finds 
itself in the present critical moment of its history. 

Whatever value we ultimately place upon his work, there 
can be no doubt that Freud is one of the most remarkable 
figures in the whole history of psychology. In mere bulk 
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of publication he surpasses all but Wundt (and possibly 
Helmholtz), the Psychological Register of 1932 recording 
no less than 222 books and papers (excluding translations) 
on psychological and neurologic^ subjects. In originality, and 
m intuitive psychological insight, he is undoubtedly a greater 
man than Wundt. Wundt saw the logical implications of 
the work of his predecessors, Herbart, Weber, Fechner, and 
proceeded to develop them by making psychology an inde- 
pendent science j in this respect his position is unique. Freud, 
however, created in his turn a definitely new approach to the 
problems of the mind, in showing how the unconscious could 
be studied. And in so doing he owed surprisingly little either 
to his predecessors or to his contemporaries. On the purely 
scientific side, his stimulus came, of course, chiefly from 
Charcot and Breuer, but his views generally, it would seem, 
have been more influenced by the great pessimist philoso- 
phers, Schopenhauer and von Hartmann. Freud’s work 
may perhaps even be looked upon as a sdentification of von 
Hartmann’s philosophy of the unconscious. But though he 
could no more escape the influence of philosophy than other 
German or Austrian psychologists, Freud was*—like Darwin 
— above all a great observer. He was, like James, some- 
what careless of omslstency in theory, and used his theories 
as little more than provisional and temporary (though 
doubtless very necessary) structures for the imclerstanding 
and classification of hie data. If, in recent years, his writings 
appear in places to have taken on a more dogmatic or philo- 
sophic tone, this is because, as he grew older, he seems to 
have felt himself more pressed for time, rather than because 
of any fundamental alteration of his attitude. Thus Freud 
(unlike McDougall) has no well-rounded system, and his 
more theoretical contributions are often puzzling to read on 
that account. , His charm and his ability lie rather in hie deep 
intuitive understanding of psychological facts as they present 
themselves to him. It must be granted ‘that his methods 
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are less precise than those o£ the experimental psychologists. 
But his conclusions seem to be> in some respects, far more 
momentous. The study of those aspects of the mind to 
which he devoted himself has not yet entered the stage 
where the precision and control of experiment is possible. 
But it is an outstanding achievement to have opened up a 
vast legion, which before him had been suspected to exist, 
but never entered by the scientist. It would be absurd to 
refuse to follow him into this region, which appears to be so 
full of promise, merely because the methods of exploration 
are still relatively crude, Available methods inevitably to 
some extent determine the direction of research, but, on the 
other hand, methods will never be devised to cope with 
problems until these problems have been shown to exist} and 
Freud has revealed to psychologists a whole host of new 
problems of the utmost theoretical significance and the 
gravest practical concern. 



CHAPTER IX 

ADLER, JUNO AND “ TYPE " PSYCHOLOGY 

In 1912, some ten years after the appearance of psycho- 
analysis as a school, two leading members of thjs school, 
Alfred Adler and C. G. Jung, broke away from Freud, subse- 
quently to found schools of their own. At first the difference 
seemed mainly one of the relative degree of emphasis placed 
on various points of psycho-analytic doctrine, but before long 
it became apparent that the divergence of opinion was really 
one that affected fundamental matters, and was too great to 
permit of common work together or the use of a common 
name. Adler’s doctrine then came to be called Individual 
Psychology, Jung’s Analytical Psychology (though these 
terms have at times held other meanings). Both differ from 
Freud in attributing less importance to sexual factors, but 
apart from this, the two new schools diverge as widely from 
each other as they do from the parent school of psycho- 
analysis itself. 

The fundamenal feature of Adler’s doctrine is an insistence 
on the desires that are connected with the assertion of the 
individual self and of its superiority over other selves— desires 
which themselves arise largely from a fear of inferiority. In 
his early life each individual is inevitably impressed with his 
weakness when confronted with the powers surrounding him. 
Human life, in fact, is devoted to the struggle for superiority 
as a compensation for this sense of insufficiency} the “ will 
to power is the essential human urge. Indeed, Adler’s 
psychology corresponds closely in many ways to the 
philosophy of Nietzsche. Since, in the human race, the 
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female sex is the weaker and for the most part in a sub- 
ordinate position, the quest for superionty often takes the 
form of “ an overstrained desire for masculinity ” — the 
‘‘ masculine protest ” as Adler has called it. Furthermore, 
each individual has some speaal point of weakness or 
inferiority, either in body or mind When he has dis- 
covered this, the direction of his search for power is largely 
determined by an attempt to compensate for this “ organ 
inferiority”, as it is sometimes broadly called. This may 
be done directly, the original inferiority being converted into 
a superiority by constant exercise and effort} as when 
Demosthenes, the stammerer, became one of the greatest of 
orators, when Sandow, the weakling boy, became a recognized 
strong man of his day, or again, when a person gifted with 
exceptionally little insight into the thoughts and motives 
of his fellows compensates by becoming a psychologist. 
Another method is by developing superiority in some other 
sphere, as when Nietzsche, prevented by physical infirmity 
from being a soldier, substituted pen for sword, and wrote 
a philosophy of power, to compensate for the physical exer- 
cise of force that was debarred him. According to a third 
solution, the individual may take refuge in external diffi- 
culties, in disease or in neurosis, and thus avoid the demands 
of the environment. In this way he saves himself from the 
painful realization of inferiority, and sets himself a ‘‘ fictive 
goal ” which corresponds to no real achievement in the out- 
side world} paradoxically enough, he may even take refuge 
in a notion of his own unworthiness, one inferiority being 
substituted for another and more painful one. Therapeutic 
treatment must aim, first and foremost, at discovering the 
patient’s “ style of life ”, his general trend of compensation. 
Such an individual style of life, which is determined at an 
eai*ly age and in reference to the family circle, is usually 
found to be the same in all the great fields of human 
endeavour, in social life, in wpfk, in love between tbe sexes. 
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If the compensatory striving is to be satisfactory, however, 
it must be useful and socially approved — a notion clearly 
analogous to Freud^s “ sublimation 

Indeed, in much of this there is nothing intrinsically 
opposed to the findings of the psycho-analytic school} much 
even will be found in the writings of this school, though 
usually expressed in other terms} for Freud has never denied 
the ego, and in his later writings It has taken up an ever more 
important place, ^t is rather in what Adler denies, than in 
what he asserts, that the incompatibility of Individual 
Psychology with psycho-analysis is found to lie.] Adler has 
made many valuable contributions to the stdoy of self- 
assertion and aggression. But, judged by psycho-analytic 
standards, there is little place for sex, or love, or sympathy 
within his system. And, together with sex, he has throwh 
out much of that rich insight into the complexities of mental 
life that psycho-analysis had won. Intra-psychic conflict, 
repression, condensation, displacement, even the idea of the 
unconscious itself — these have all vanished, or very nearly 
so, from the later expositions of Individual Psychology. To 
the psycho-analyst, Adler appears to have saaificed the 
whole for the sake of an exaggerated insistence on a part. 
Small wonder that there is at present little possibility of 
understanding or co-operation between the two schools. 

Adler’s psychology, as distinct from Freud’s, has made 
considerable progress recently, espcdally as regards popular 
estimation in America, where it has enjoyed a distinctly 
favourable press. It might at first seem strange that “ eUch 
a cheerless view of life,”, as Freud has well described it, 
should have met with so ready a reception, Perhaps Adler’s 
doctrines have a peculiar applicability in a land in which 
individual ambition to “make good” is regarded as of 
greater moral significance, and has at the same time (in many 
spheres) a greater chance of success, than in other longer- 
settled countries. Perhaps, however, Freud’s further words 
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in this connection point to an even more fundamental aspect 
of the Adlerian appeal; for “ we must not forget ”, he says, 

« that, weighed down by the burden of its sexual desires, 
humanity is ready to accept anything when tempted with 
‘ ascendancy over sexuality ^ as a bait 

Adler’s departure from Freud takes the form of restric- 
tion and elimination, of much that in psycho-analysis was con- 
sidered essential. Jung’s revolt made use of the opposite 
method of extension. Thus, the “ libido ”, which in the 
psycho-analytic sense meant the sum total of the “com- 
ponent instincts” cnteqng into the sexual urge, means in 
Analytical Psychology the sura total of all impulses — the 
equivalent of Bergson’s Sian vital. The unconsdous is 
extended so as to include a deeper layer, common to the 
whole racey the “ Collective Unconsdous ”, which contains the 
“ archetypes ” that express the pnmitive concepts, needs and 
aspirations of humanity, as well as the “Personal Uncon- 
sdous ”, which contains repressed material from the 
individual’s own experience. According to Jung, it is the 
business of analysis as a whole to envisage the future of the 
individual as well as to disentangle his past. Dreams and 
symbols have a “ functional ” as well as a “ material ” signifi- 
cance; by virtue of the former they refer to mental states and 
tendendes, whereas by virtue of the latter (which alone was 
stressed by Freud) they refer, of course, to material objects or 
persons. A good many of what are held to be direct (i.e. 
non-symbolic) expressions by the Freudians are regarded as 
functionally sym^lic by Jung. Thus a dream-image of the 
father might stand for the primitive ideas of power, 
authority, tradition; the mythological story of castrating the 
father would stand for an overcoming of older or more con- 
servative ways of life by newer ones; while numerous other 
ideas (including many of a sexual nature) may be symbols of 
the “ libido It is wifh regard to this “ functional ” symbo- 
lism that the rift between Freud and Jung first became dearly 
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apparent. There is no serious dispute as to the existence of 
functional symbols (which were a discovery, not of Jung 
himself, but of Herbert Silberer)} there is, however, much 
difference of opinion as to their relative importance. To 
Jung they are of great significance as indicating the general 
movements and orientation of the whole libido (in his wide 
sense)} by the Freudians they are looked upon suspiciously 
as an endeavour (perhaps both on the part of the patient and 
on that of the analyst 1 ) to escape from tl\e unwelcome 
tendencies revealed by a study of “ material ” symbols. It 
must be admitted that much of Jung’s psychology has a 
somewhat mystic air which makes it distinctly difficult both 
to grasp and to criticize. There is no doubt that, like Adler’s, 
it has made some useful additions to the body of knowledge 
acqvured by psycho-analysis itself. The question is whetlier 
these additions have not been paid for very dearly by the t 
neglect of other, even more valuable, concepts, laboriously 
achieved in the course of analytic work. 

Two other aspects of Jung’s work must be mentioned here, 
In his earlier days he carried out a series of important 
researches on the associative word reaction. This method, 
invented by Galton and developed by Wundt, had been 
exploited by the latter for the investigation of the more 
cognitive aspects of tlie association process. To Jung belongs 
the great credit of showing how this process is also influenced 
by orectic factors~not the volimtarily induced determining 
tendencies of Watt and Ach, but more permanent (sometimes 
even unconscious) affective attitudes. If the subject is given 
a list of words and asked to react to each as quickly as pos- 
sible with the first word that occurs to him, certain words in 
the list will very likely be connected with emotional 
tendencies or themes, and the reactions to these words dis- 
play as a rule some special characteristK?. The reaction may 
be long delayed} as though the subject were endeavouring to 
reject unpleasant associations} m extreme cases he may even 
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be unable to respond at all (in the same way that an 
unpleasant situation tends to produce a temporary paralysis 
of action). The stimulus word may be repeated before the 
response is given (just as in ordinary life an astonishing, 
unusually significant, or unwelcome, phrase, that we have 
heard may be repeated). Or the subject may be unable to 
respond with the same reaction word, when the whole experi- 
ment is repeated after a short interval (as though he were in 
this case unwilling to remember, or were seeking, as it were, 
a new way of escape). The word association experiment 
thus provides us with a sort of psycho-analysis in miniature, 
and has indeed often been used as a prehminary orientaPon 
for a deeper study of unconscious complexes. Or again it 
may be employed as a means of detecting more recent and 
temporary emotional disturbances, such as the gtiUt connected 
with a real or fictitious crime. In the last-named form it 
has become a favourite class-room demonstraPon 
The other aspect of Jung’s work to which we referred 
consists in an elaborate contribution to the theory of 
individual types. As soon as the interest of psychologists 
began to be directed to individual differences, there arose a 
very natural desire to classify individuals according to the 
type to which they belonged. Galton had made a beginning 
in the case of images, and many others have attempted to 
follow up his work by an endeavour to classify persons as 
** audiles ”, “ visiles ”, “ tactiles ”, etc., according to the kind 
of imagery that predominated with them. Unfortunately, 
here as elsewhere, it nearly always turned out that the great 
majority of people did not belong to any of the more 
obviously striking types, but, having no pronounced pre- 
ponderance in any one direction, could only be described as 
belonging to an intermediate ” type: Ideally, if we are 
to distinguish individuals as belonging to types, there should 
be no overlap between the types. It should be as easy (after 
proper examination) to say to which of two (or more) types 
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an individual belongs, as it is to say whether he Is 
anatomically male or female (where cases of doubt, corre- 
sponding to an hermaphroditic “ intermediate ” type, are 
negligibly few). Actually, in matters of the mind, we 
find that there is practically always more oi less 
of any characteristic, a continuous gradation from one “ type ” 
to another, and not a sharp division into groups. Neverthe- 
less, both our practical needs and our intellectual comfort 
often demand that we should make some kind of classifica- 
tion, and In setting out on such a task we are apt to be struck 
by exceptional cases which present certain characteristics with 
unusual clearness. We search for others like them, and, in 
so far as we succeed, we group them together as a type- 
There is no harm m doing so, as long as we remember that 
there is almost sure to be a continuous transition from one 
type to Its opposite, and that our types (just because they 
are exceptional and therefore striking) are likely to include 
only a minority of any fair sample of the total population. 
Anyhow, the limitations that have been shown to attach to 
the use of types have not discouraged psychologists from 
proposing ever new varieties. 

Jung’s list of psychological types is one of the most 
ambitious that has been proposed. He employs a twofold 
basis of classification into attitude types and function types. 
There- are two general attitude types — ^introvert and 
extravert respectively. The introvert directs his libido 
inwards and orients himself towards the environment 
from the subjective point of view, adapting reality to his own 
subjective needs as far as may be. The extravert on the 
other hand is interested in reality for its own sake and adjusts 
himself to it. If a person is consciously extravert, he tends 
to be unconsciously introvert, and vice verje. There are 
four function types, the thinking, feeling, sensation, and 
intuition types respectively. Of these the thinking and 
feeling types (together called the rational typw) bear the 
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same relation, to one another as the two attitude types; and 
similarly in the case of the sensation and intuition type 
(together called the irrational types) Kant would be an 
example of the thinking type, when introvert; Darwin of the 
same type, when extravert. A person of the feeling type is 
swayed more by his emotions than by his reason, when intro- 
vert, his feeling Is intensive and strong, when extravert he 
(or more usually, in this case, she) is governed by the “ logic 
of feeling ”, as in the case of a lady who protested I can’t 
think what I don’t feel.” An example of the introvert 
sensation type would be the artist who is interested in the 
outer visible world for what it suggests to him, whereas the 
country squire, who has a blunt crude interest in outer things 
for what they are, would represent the extravert sensation 
type. Finally Blake, the mystic, might stand for the intro- 
vert intuition type, Lloyd George, the politician with an 
amazing adaptability to the particular audience or situation 
with which he is confronted, for the extravert intuition type. 
Jung’s Psychological Ty-pes (1923), in which he expounds 
and illustrates this doctrine, is a fascinating work, and very 
high claims have been made for it, as when Baynes, its 
English translator, says that “ for practical psychologjsts it 
must assuredly be regarded as the foundation of the science, 
for in no other work do we find basic psychological prindplea 
whose validity is commensiuute with the undeniable facts of 
man’s historic development and the realities of individual 
experience Few psychologists would be prepared to dis- 
pute the truth of the latter portion of this statement; but 
whether Jung has, in his type doctrine, really given us the 
“ foundation ” required, only time and much further work 
will show. Some statistical researches directed to this prob- 
lem have been Undertaken, but there is yet some doubt among 
investigators as to whether introversion and extraversion 
can be looked upon as unitary traits, as Jung’s treatment sug- 
gests, or whether they are not rather a conglomeration of 
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factors that must be further analysed. Nevertheless, if this 
doctrine stimulates research sufficiently to provide its own 
proof, confutation or correction, it will have proved as use- 
ful as we can reasonably expect at the present stage of 
knowledge. 

Two other samples of type theory in recent psychology 
may be briefly touched on here. On the basis chiefly of a 
study of the physique of psychiatric patients, Kretschmer 
distinguishes four main types : the athletic type (with strong 
skeleton, broad chest and powerful musculature suggestive 
of the gorilla), the asthenic type (tall and thin, reminiscent 
of the chimpanzee), the pyknic type (short and broad, 
showing some resemblance to the orang-outang) and the 
dysplastic type (the inevitable intermediate category). 
On the mental side he finds that members of the pyknic type 
are liable to manic-depressive insanity, while the other types 
are more likely to succumb to dementia priecox, paraphrenia 
or paranoia, all of them diseases which involve some degree 
of dissociation or disintegration of the personality. Arguing 
from the abnormal to the normal, Kretschmer would make 
all persons fall into one or other of two large types, the 
cycloids, distinguished by their sodability, good nature and 
tendency to alternating moods, and the schizoids, with a 
greater tendency to be unsodable, reserved, timid, sensitive, 
silent or eccentric. These types have, since the publication of 
Kretschmer’s book on Kdrferbau md Charaktet' in 1921, 
been the object of considerable thought and observation. Van 
de Velde, the author of a very popular book on marriage, 
has even made them the basis of his advice on the choice of 
a life partner. There seems little doubt that there is a real 
correspondence between bodily form and liability to par- 
ticular types of mental disease in the sense indicated by 
Kretschmer, but the existence of any similar correlation 
between physique and certain mental characteristics within 
the range of normal variation is still a matter of dispute. 
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E. R Jaensch’s types ate the result of following up an 
interesting psychological discovery. In 1907 Urbantschitsch 
drew attention to the fact that there exist in some persons 
images of a perception-like clearness (so-called “eidetic” 
images), differing markedly in many respects from the 
images previously described in psychological literature. Ten 
years later Kroh started systematic work upon these images, 
and since that time they have been the principal object of 
interest in Jaensch’s laboratory at Marburg. These images, 
it now appears, aie found in a large proportion of children 
but tend to disappear in later life# though they are pre- 
served in the case of a minority of individuals. The images, 
when present, exhibit differences both in degree and kmd. 
It 18 the latter or qualitative difference that serves as a basis 
for the proposed types. In some persons the eidetic image 
can be relatively well controlled, behaving in this respect like 
the “ memory-image ”, In others it has more the intrusive 
character of the ordinary “ after-image its form and colour 
cannot be changed, nor can it be banished by an effoit of will. 
The first class of individuals constitute the B (or Basedowoid) 
Type and there is some evidence that they include an unusual 
number of persons of artistic ability, that they are dis- 
tinguished by a somewhat enlarged thyroid gland and a 
liability to powerful reactions of the sympathetic nervous 
system. The second or T (tetanoid) Type seems to corre- 
spond somewhat to Jung’s Extravert Type, reacting rather to 
external than to internal stimuli} still other characteristics, it 
is suggested, may be found in the various classes of “ mixed ” 
Imagery, It is ai yet too early to say what may be the ulti- 
mate value of these distinctions} here again, however, the 
distinction of types is giving rise to much useful work, which 
if persevered in# can scarcely fail to produce results of value, 
though not necessarily of the kind originally anticipated. 



CHAPTER X 


THE DEVELOPMENT OF MENTAL TESTS 

It seems clear that the eventual significance of the “ types ” 
that we considered in the last chapter and of the many others 
that have been proposed must depend upon their treatment 
by statistical methods. Such statistical methods are now 
available, having entered psychology by another channel, 
that of mental tests. We have seen how both the mental 
test and the corresponding statistical procedures originated 
with Galton and were developed by Cattell. We have 
called attention also to two important adumbrations of mental 
testing, as it was later to be practised, the “combination 
method” of Ebbinghaus and in the various experiments 
which Binet carried out on his daughters. 

As in so many other cases, the stimulus to further progress 
in this field tame largely from problems connected with the 
abnormal. In 1904, the year after the appearance of his 
ktude ExpMmentalfi, Binet was asked by the French 
Minister of Public Instruction to serve on a committee 
appointed to study methods of dealing with the “ backward ” 
child. One of the most important problems encountered by 
this committee was to find some means of distinguishing 
between lack of ability bn the one hand, and laziness or lack 
of interest on the other. Together with Simon, Binet devised 
a series of tests arranged in order of increasbg difficulty. 
First published in 1905, these tests, underwent a number of 
revisions, reappearing with modifications and additions in 
1908 and again in 191 1. In their later form the tests aimed 
at m^uring intelligence in terms of “ mental age ”, i.e. at 
establishing norms for each year of growth, and with their 
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help, diagnosing quantitatively any given child’s ability as 
normaJ, above normal, or below normal. In the two latter 
cases the child could, by means of the scale, be said to have 
a mental age that was just so many years or months in 
advance of or behind his chronological age. 

The Binet tests proved a great success, were presently 
translated and adapted for use in various countries, notably by 
Goddaid, Yerkes and Terman in America, by Burt in Eng- 
land, by Treves and SafEotti in Italy. Meanwhile other 
investigators, chiefly m America, had been devising further 
tests. Indeed, as already indicated, apart from Gaiton, Binet 
and Ebbinghaus, America was the true home of mental test- 
ing, which waS a natural outcome of the predominant interest 
in individual differences that distinguished American psycho- 
logy. The term “ mental test ” itself was due to Cattell, 
who, as we have mentioned earlier, tested students entering 
Columbia even in 1896, and during the nineties attempts at 
testing were made by at least some half-dozen investigators of 
repute. Early in the new century further important pioneer 
attempts were made by Kirkpatrick, Kelly, Norsworthy and 
others, the two last named comparing groups of normal 
and defective children, and showing that the defective were 
not a separate “ species ”, but that there was a continuous 
transition from the most intelligent of the normal group to 
the most dull of the defectives. 

What chiefly distinguished these earlier American tests 
from those of Binet was that, following the laboratory 
tradition, they werh largely confined to the simpler sensory, 
perceptual and motor processes, in which laboratoiy measure- 
ments had hitherto been most successful, whereas Binet 
boldly took his test situations from ordinary life, and thus 
from the start found himself dealing witli the “ highei ” 
mental processes. Bmet’s procedure (which was also to some 
extent that of Ebbinghaus) proved itself to be the more fiuit- 
ful, for reasons that have since become apparent. In fact it is 
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remarkable that “ tests ” have achieved their greatest success 
in just this field, into which laboratoiy methods, aiming 
principally at a determination of the “ laws ” of the mind, 
only penetrated slowly and with difficulty. Encouraged by 
the ease with which the Binet scale could be applied and by 
the interest of the results obtained, there were soon a host of 
workers devising new tests and applying old ones. In fact, 
during the greater part of our last period, mental testing has 
been one of the most popular of all branches of psychology, 
and the importance of the new departure into the study of 
individual differences — ^which we owe to the insight of 
Galton and Cattell and what we may perhaps call the intuition 
of American psychologists generally—- has become more and 
more apparent. Apart from the elaboration of new tests of 
ever greater convenience and diagnostic value, the chief 
further developments achieved by all this work may perhaps 
be summanzed as follows 

(i) The realization of the desirability of distinguishing 
in these tests between results due to innate ability on the 
one hand and to experience and education on the other. 

(i) The distinction between “linguistic” tests (such as 
Binet’s, in which facility in the use of language plays a part) 
and “performance” tests (of which the form-board — a 
simplified puzzle of the jig-saw kind — and the maze, are 
perhaps the best-known examples). 

(3) The distinction between “ individual tests ”, in which 
each subject is tested singly, and “ group tests ”, in which 
a large number can be tested simultaneously. The former 
enjoy some of the advantages of laboratory conditions, in 
that the objective measurements obtained can be supple- 
mented by observation of the subject’s behaviour. They 
lend themselves, therefore, to the intensive study of impor- 
tant individual cases j whereas group tests have the advantage 
that they allow of a more extehsive and statiedcal study 
of the distribution of abilities among certain ^classes of 
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individual. The most magnificent of all the achievements 
of psychology on the quantitative side was the application of 
a set of linguistic and performance tests (the celebrated 
Army Alpha and Beta tests) to nearly two million recruits 
of the American Army upon the entry of the United States 
into the Great War in 1917 — the data from which vast 
experiment have been, and still are, being used to throw 
light on many pioblems concerning differences in ability 
between persons of different races, social classes, occupa- 
tions, etc. 

(4) The comparison of test scores with estimates by quali- 
fied persons (teachers, fellow scholars, etc.), so that the 
tests might themselves be tested as to what they measured. 
In the early days of so-called “ intelligence ” tests, it was 
very desirable to see how far the individual’s intelligence ”, 
as measured by a test, corresponded to his intelligence, as 
estimated by those who had good opportunities of judging his 
capacity. It has since been found that good tests of intelli- 
gence generally correspond so highly with conscientious 
estimates made under favourable conditions, that these latter 
can now usually be dispensed with. Indeed there is every 
reason to suppose that a good set of tests gives a better 
measure of ability than any estimates that can be obtained 
under ordinary conditions. 

(5) The application of teats to problems of group differ- 
ences. The original stimulus to the work of Ebbinghaus 
and Binet arose from the practical need of distinguishing 
between « normal ” and mentally defective children for pur- 
poses of education, It was soon found that tests were equally 
suitable for dealing with other interesting group differences, 
such as those mentioned above under (3), differences of sex, 
of heredity, of age, etc. (these latter coming into prominence 
very early owing to the work of Binet himself and of Stern). 

(6) The devising of tests for mental qualities or charac- 
teristics other than those of general ability or “ intelligence ”, 
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for the measurement of which they were first created. In the 
beginning there was a tendency to assume that this ability, 
as measured, was independent of what had been learnt by 
experience. It was soon found that, though this assumption 
was not entirely justified, it was at least possible to construct 
tests that depended very little on experience, but that on 
the other hand, an alteration of the tests in the opposite 
direction enabled them to measure the subject’s degree of 
educational achievement, as distinct from his capacity, ' Thus 
there grew up a series of educational tests designed to measure 
progress in the ordinary subjects of the school curriculum- 
tests which to a considerable extent are capable of replacing 
the more usual forms of examination} they are in fact both 
easier and more reliable to mark and more convenient to 
apply, eliating a much greater amount of information in a 
given time. Othei tests were de^dsed to deal with what 
appear to be the more specific ” abilities involved in scliool 
work, in ordinary life and in Various careers. Still others 
aimed at measuring the orectic features of an individual, 
at throwing light upon his temperament an.d character, his 
tendency to neurosis, his moral development, and' so on. 
Here, very considerable difficulties have been met with, 
and, in spite of a good deal of work during the last 
ten years, progress has been slow} although the situation 
IS fw from hopeless, it must be admitted that there 
exists to-day scarcely a single well tried-out, convehient 
and reliable test in the sphere of character^ the practical 
and theoretical significance of which is really understood. 
The complex conditions of the orectic life appear to 
make both the application of tests and the inteipretation 
of the results obtained more troublesome than in the 
sphere of cognition. Nevertheless the really determined 
attack made quite recently by Hartshome and May (whose 
reports were published in three volumes dealing respectively 
with Deceit ”, “ Service and Self-Control ” and the 
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“ Organization of Character ”) has achieved results of a 
definitely more promising kind, and many psychologists are 
now beginning to look forward to the time when, some at 
any rate, of the more important orectic qualities of the 
individual will be within range of the routine methods of 
the tester. 

(7) The application of tests to wider practical problems. 
Thus the American Aimy tests aimed both at the elimination 
of those who were too stupid to be of use in military seivice, 
and at the discovery of those who might be expected to 
deserve rapid promotion, or who could be selected for special 
types of work calling for pai ticular ability. In recent years 
tests have been applied to immigrants to the United States 
and the lesults obtained have played a part in fixing the 
relative size of the ** quotas ” assigned to various countries j 
they have thus become a factor in determining no less 
important a matter than the lacial constitution of the popula- 
tion of America. Fuither applications of tests (both those 
of general ability and those of specific abilities) have been 
concerned with what has come to be known as vocational 
psychology, its^f a twofold undertaking, embracing in the 
first place “ vocational selection ” of individuals suitable for 
any given kind of work, and in the second place “ vocational 
guidance ” of the individual with a view to discovering the 
most suitable work for his particular abilities. 

(8) The development of statistical procedures for dealing 
with the data resulting from the u^e of tests— more especially 
of various methods of calculating “ coefficients of correla- 
tion i.e. single numbers expressing the degree of relation- 
ship between tests. According to all the principal methods in 
use these numbers become unity when there is a perfect corre- 
spondence between the two abilities intercorrelated, i.e. when 
the persons getting the first, second and third best scores in 
the one test occupy similar positions in the other test, and so 
on throughout} any lesser correspondence being expressed as 
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a fraction. Thus q,8o would indicate a high correlation and 
0.20 a low one, o.oo the complete absence of correlation and 
“•0.65' a moderately high inverse or “ negative ” correlation 
(where those who are good in one test tend to be bad in the 
other). The need for some such method of correlation had 
been realized by Galton, and the mathematical foundations 
of the method had been laid by Karl Pearson, who himself 
built upon the much earlier work of the French mathema- 
tician Bravais. But it was C. E. Spearman who first lealized 
the full importance of correlation for psychology, who 
devised new and simpler methods of calculation, who elabo- 
rated methods for correction of the errors inherent in the 
“ crude ” correlation co-efficient, and who by much further 
work, both mathematical and experimental, showed how 
mental tests could be used to attack an all-important problem 
of general psychology — ^no less a problem indeed than that 
involved in the ancient doctrine of faculties. He thus 
united the psychology of individual differences with the 
psychology of laws or principles, the apparently divergent 
schools of Galton and of Wundt, and proved that the former 
could ftuctify the latter. It is to Spearman, far more than 
to anyone else, that we owe our present knowledge as to 
the structure or “ make-up ” of the human mind, together 
with the necessary methods for increasing this knowledge 
by further research. His achievement, which is one of the 
most remarkable in the whole history of psychology, has 
given an entirely new significance to mental tests and indeed 
to the study of individual differences generally. In what 
follows we must deal briefly with some of the main features 
of his work. 



CHAPTER XI 

SPEARMAN AND THE " FACTOR " SCHOOL 

Spearman entered psychology relatively late in life, studying 
with Wundt and MtUler after resigning a commission in the 
British Army— an unusual approach to the problems of the 
mind. In 1907 he was put in charge of a small and new 
psychological department at University College, London, in 
succession to McDougall, his laboratory being equipped for 
the most part with apparatus brought from the Freiburg 
laboratory vacated by MUnsterberg, when the latter left for 
America. Here he remained till he, in his turn, left for 
America in 1931, and in his twenty-four years’ work in 
London he founded one of the most important modern 
schools (the “ Factor School ”, as it has been appropriately 
called in Psychologies of 1930), attracted numerous students 
horn various parts of the British Empire and elsewhere, and, 
together with them, produced a very large quantity of work, 
much of which was embodied in his two impoitant books, 
37 i(S Nature of Intelligence and the Principles of Cognition 
and The Abilities of Many published in 1923 and 1927 
respectively. 

Already in 1904, however, he had published an article 
in the American Journal of Psychology, which adum- 
brated the most important portion of his doctrine. This 
doctrine implies the existence, on the one hand, of a general 
factor of ability (subsequently called g), varymg in power 
from one individual to another, but operative to some extent 
in all performances j and, on the other hand, of a large num- 
ber of highly spcdfic abilities (collectively called j), some 
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one of which at least is also operative in each performance, 
though the relative importance of g and s may vary 
greatly from one performance to another. Spearman’s view 
of the “abilities of man” may thus be designated a two 
factor theory — a theory which, as he himself points out at 
length in his later worte, differs from any of the theories of 
“ intelligence ” previously held. Such theories were of three 
kinds — the “ monarchic ” view, according to which there is 
one unitary faculty or ability, strong in those who are 
intelligent, weak in those who are dull or stupid j the 
“ oligarchic ” view, according to which there are a few big 
facilities, “ judgment ”, “ memory ”, “ imagination ”, etc. j 
and the “ anarchic ” view, according to which all abilities are 
independent of one another (so that any series or “ battery/’ 
of tests can only measure an average, general level or sample 
of the whole). Now, if we apply a number of tests to a 
group of people and draw up a table of correlations between 
the tests, the result should vary according to which of these 
theories is true. The monarchic doctrine demands very high 
correlations throughout (since epi hypothec the same general 
ability is involved in all the tests); the oligarchic doctrine 
demands that there should be very high correlations between 
some of the tests (those that measure the same faculty), and 
very low correlations in other cases (when the particular tests 
correlated measure different faculties); while the anarchic 
doctrine demands very low or zero correlations throughout 
(for hypothesi each test measures an independent ability). 
Actually the results obtained from the enormous mass of data 
now available are in accordance with none of these theories. 
Correlations tend to be positive, but on the whole are neither 
very high nor very low. Further inspection, however, shows 
that there is some sort of order or principle governing the 
sia^e of the correlations; and by the application of various 
mathematical criteria (die latest and most convenient being 
known as the method of “ tetrad differences ”) Spearman 
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shows that the nature of this order is such as to imply the 
existence of ^ and as above described, the moreover, 
being shown to be for the most part astonishingly specific, 
so that two tests have to be extremely similar before s is com- 
mon to the two. We are left, therefore, with one quite 
general factor, correspondingly roughly to the intelli- 
gence ” of common speech, which is supplemented by a great 
number of specific factors. 

The next problems obviously lie in the direction of defining 
further the nature of both g and j. Spearman himself is 
inclined to think that in the last resort g corresponds to a 
general fund of cerebral energy ^ that s corresponds to parti- 
cular engines and that (pursuing the same analogy) conation 
represents the engineer, who determines when and to what 
purpose the energy and engines shall be used. Others are 
inclined to consider g as corresponding to some general struc- 
tural quality of the cortex or nervous system} still others look 
upon it as the total effect of a very large number of elements. 
It is generally admitted that at present we have no evidence 
which can enable us to decide conclusively in favour of one of 
other of these views. Our uncertainty as to the ultimate 
nature of g, however, in no way invalidates the concept of g 
itself, nor interferes with the measurement of g either for 
practical or for theoretical purposes. The pure or applied 
psychologist is indeed no worse off here than the physicist or 
the electrical engineer, who make tfieir electrical measure- 
ments and use electricity for the satisfaction of human needs 
undeterred by their uncertainty as to the ultimate nature of 
electricity itself. 

Nor are we debarred by this ignorance from carrying out 
further investigation Into the particular ways in which g andr 
manifest themselves. Indeed, Spearman and his pupils have 
already gone far m this diiection. It will be remembered that, 
in dealing with Gestalt (p. 248), we had occasion to mention 
Spcarman^s three “ nodgertetic laws ”, the laws according to 
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which the mind creates new mental content : the laws of 
apprehension of experience ”, of “ eduction of relations ” 
and “ eduction of correlates ” respectively. Reviewing the 
evidence available (mostly the result of his own “ factor ” 
school), Spearman concludes that g manifests itself in all 
operations involving noegenesis according to the second and 
third laws, just in proportion to the extent that these opera- 
tions themselves are noegenetic, (Suitable data are not yet 
available for making any similar statement with regard to the 
first law, since adequate “ tests ” involving this law have not 
yet been devised.) Furthermore, if we study different Mnds 
of noegenetic operations, we find that the presence and extent 
of g is unaffected by any change, either in the nature of the 
operation itself (as when we educe different kinds or relation, 
those of space, time, causality, attribution, etc.), or in the 
materials — ^in Spearman’s terminology the “ fundaments ” — 
upon which the operations are carried out (sensations, per- 
ceptions, images, thoughts, feelings, etc.). If we wish to mea- 
sure g, therefore, we must take care that our tests involve 
noegenesis in a high degree, but, apart from this, it 
matters little what the actual opetations are — whence the justi- 
fiability of Binet’s “ hotchpot ” procedure. 

On the other hand, it has been possible also to define the 
conditions of s, which seems to play a part in any performance 
just in so for 08 influences from one or other of three sources 
are involved, i.e. from the sense organs, from the motor 
organs or from retentivity. The last mentioned is perhaps 
the most interesting and novel of all these important dis- 
coveries. It was pretty well known, for instance, that (to 
take extreme cases) deafness, blindness or muscular weakness 
did not necessarily imply stupidity j it was not so clearly recog- 
nized that memory had no connection with intelligence — a 
fact assuredly of the greatest importance to general psycho- 
logy and one of the many triumphs of the factor school. 
Spearman even goes farther, and in a recent paper suggests 
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that, in a sense, memory is responsible for all error y inasmuch 
as the proximate cause of all mistakes is to be found in the 
carrying over through retention of some character from one 
item of experience to another to which it does not properly 
belong, this displacement of the character being accompanied 
by a corresponding belief. The moie remote cause of mis- 
t^es may, of course, lie in conation (as Freud in particular 
had shown), but the immediate mechanism through which the 
mistake is committed lies in the false trick of memory. Often 
in such cases we make use of a retentive process when a process 
of eduction is really called forj as in many mistakes com- 
mitted in the performance of mental tests. 

In addition to the three qualitative laws already mentioned 
Spearman enunciates five quantitative laws which indicate the 
conditions under which the noegenetic processes occur. 
These are : 

(i) The law of span, accordmg to which “every mind 
tends to keep its simultaneous output constant in quantity, 
however varying in quality ”, Quantity here seems at first 
to have two aspects, clearness and speed. Clearness itself, 
however, con be sub-divided, since, within certain limits, we 
can focus our attention very narrowly, or “ spread ” it over 
a greater field (though at a proportionate sacrifice of the 
clearness with which we envisage any part). More correedy 
then, the lav f span has really three aspects : intensity, 
extensity and speed} and it has been found that g manifests 
Itself in all three. 

(2.) The law of retentivity. This also has three aspects : 
(a) The law of inertia, according to which “ cognitive pro- 
cesses begin and end more gradually than their (apparent) 
causes ”} (b) the law of dispositions, according to which 
“ cognitive events by occurring establish dispositions which 
facilitate their recurrence ”} and (c) the law of associations, 
according to which “ cognitive events by occurring in com- 
pany tend to do' so with greater ease ” As already indicated, 
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g plays little or no pait in these 5 from a person’s retentivity 
we can infer nothing as to the extent of his g. 

(3) The law of fatigue, which is in a sense the opposite 
of the law of retentivity, and according to which ‘‘ the occur- 
rence of any cognitive process produces a tendency opposed 
to its occurrence afterwards So far as the present evi- 
dence goes, there appears to be but little if any relation 
between an individual’s g and his liability to fatigue. 

(4) The law of conative control, according to which “ the 
intensity of cognition can be controlled by conation ”, This 
law touches on a matter which has been supposed by some 
(by certain psycho-pathologists, for instance) to limit greatly 
the usefulness and reliability of mental tests aiming at a pure 
measure of cognitive ability independent of conative factors. 
It is evident, of course, that all tests of tins kind imply a 
willingness to co-opeiate on the part of the subject. The 
necessary degree of willingness does appear, however, to be 
actually forthcoming from the vast majority of subjects 
under the usual circumstances in which tests are carried out. 
Even the more subtle influences which might come from 
more or less unconscious inhibitions or contra-suggestibility 
seem to be circumvented in most instances, though botli con- 
scious and unconscious opposition does undoubtedly occur 
sofnetimeSf especially in pathological cases, and there is still 
need for research upon this most important point. Never- 
theless, on the whole, it would appeal that the very artifici- 
ality of the test situation, which thus to a large extent 
eliminates everyday habits, ambitions and anxieties, is of 
advantage here, the test being in this respect superior to the 
ordinary form of examination. Extremely high degrees of 
conation, moreover, appear to have much more effect on 
speed than on “intensity” or “extensity” of spanj tests 
that depend primal ily on clearness demand only a degree of 
conation that is readily put forth by everyone without any 
extraordinary incentives. Under the usual test conditions, 
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therefore, and with the employment of reasonable pre- 
cautions, it may be said that the measures of g obtained from 
mental tests are comparatively litde influenced by conative 
factors. 

(5) Finally there is the law of “primordial potencies”, 
which “ in a sense lies deeper than all the others It states 
that “ every manifestation of the preceding four quantitative 
laws is superposed upon, as its ultimate basis, certain purely 
physiological influences” — such influences as age, health, 
heredity, the effect of drugs, and so on. Considerable work 
has been done in this field, both inside and outside the 
“ factor ” school, though more still remains to be accomp- 
lished. As regards age, the rather surprising discovery has 
been made that g does not appreciably increase after the age 
of fifteen or thereabouts} the improvement in so many per- 
formances In ordinary life after this age being due to 
increased knowledge, experience and practice. There is 
even some possibility that g declines as soon as adolescence 
has been passed, though the evidence on this point is as yet 
by no means conclusive. What is certain, however, is that, in 
later life, memory declines much more rapidly than g — a 
fact for which casual everyday observation had fully pre- 
pared us, a fact, too, which again emphasizes the mutual 
independence of g and retentivity. 

Much work has also been done on heredity, with the 
result that the general tendency of offspring to resemble 
parents in amount of g seems very well established — a 
matter that is, of course, of prime importance from the 
eugenic point of view. Of particular significance in this 
connection is the continuation of the work on twins — 
originally started by Galton. Thorndike, in 1905, and 
Merriman, in I9!24, showed that twins resemble one another 
in intelligence more closely than do other brothers and 
sisters. > Indeed, according to Merriman the correlation in 
the intelligence-measures of like-sex twins approaches even 
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to unity ! An extensive study of feeble-mindcdness by 
Goddard, published in 1917, seemed to show that well- 
marked cases of mental deficiency depend on a Mendelian 
recessive ” trait, normal intelligence being “ dominant ”, 
His results are difficult to bring into harmony with the fact 
that (as already mentioned) other researches have shown 
that feeble-mmdedness is not a “ species but that there is 
a continuous transition from genius to imbecile. This last 
fact suggests dependence of g not upon one but upon many 
unit factors. An analogous case however is to be found on 
the physical side. We know that human stature depends 
on many factors, and has a similar statistical distribution} 
nevertheless one particular type of dwarfism is a Mendelian 
trait. In view, however, of the complexity of the problems 
of heredity, some discrepancies at this stage of our knowledge 
are hardly to be wondered at, 

With regard to race, the prwent evidence points rather 
strongly to the existence on the average of somewhat greater 
g in persons pf Germanic stock than among the inhabitants 
of Southern Europe, while in America the white race as a 
whole seems superior to the coloured (in mixed populations 
it has even been found that g increases with the proportion 
of white blood). But in all such work it is far from easy to 
obtain quite comparable samples of the respective popula- 
tions, and the possibility of errors arising from this source 
cannot as yet be said to have been entirely eliminated. In 
any case, moreover, it must be borne in mind that the indi- 
vidual differences within each group are vastly greater than 
the differences between the groups as suth, 

As regards health and bodily fitness, there is evidence to 
show that, on the whole, moie intelligent peisons enjoy 
bodily as well as rtiental superiority, In childhood, at any 
rate, greater g goes with greater height. Termaii, who 
made a Special study of a selected group of “gifted” 
children, found them to be more than usually immune from 
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physical ailments (while at the other end of the scale the 
mentally defective are “ notoriously susceptible to illness of 
every sort ”). The same thing has been found with students. 
There is, however, urgent need of studies of g m the same 
individuals m various states of physical health} nor is it 
clear as to what is cause and what effect in the various posi- 
tive relationships between intelligence and bodily condition 
that have been found. 

As regards mental disease, Spearman and Hart found 
that g was impaired to some extent in a great variety of 
disorders — this, rather than any specific loss, being the most 
prominent feature in the majority of cases. Abilities were 
impaired also just m the proportion that they involve g. 
Needless to say results of this kind fit in admirably with the 
findings of Franz and Lashley in their studies of experi- 
mental injury to the brain. Even in the sphere of aphasia 
in which the great triumph of the localization theory of 
cerebral functions had been won, some of the later work, 
for instance, that of Head, published in 1926, shows that 
finer analysis of the functions involved has produced evi- 
dence which is definitely against the doctrine of “ centres ” 
for reading, writing, speaking, etc., of the kind that was 
formerly supposed. In these disorders also, it would now 
appear, the whole brain is to some extent involved. 

We have litde piecise information at present concerning 
the influence of drugs on g. What does seem to emerge 
pretty clearly from the study of drug action is that in a great 
number of cases the influence of drugs (even of so-called 
stimulants' like alcohol) is in reality always inhibitory, 
the apparently “ stimulating ” effect in many instances being 
due to the reduction of higher level control, so that the 
lower centres function more freely than undei normal con- 
ditions. Under these circumstances it seems unlikely that 
a person’s g would ever be improved by drugs except perhaps 
in coses where a quite unusual degree of inhibition is present} 
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whereas in ordinary life, of course, a pel son’s ferjortnance 
can be temporarily improved m some cases by the removal 
of normally excessive inhibitions. Such improvement, 
however, seems due rather to a release of conation than to 
any increase of cognitive ability. 

Finally as regards sex, it would appear that differences 
between the two sexes are negligible, so far as average 
amount of g is concerned. At one time, on the basis of the 
data tlien available, Thorndike made much of a supposed 
greater variability of men, in viitue of which, he thought, 
a larger proportion of men is found botli among extremely 
gifted and extiemely stupid individuals. This would 
account well for the fact that m the world’s past history we 
have records of a far greater number of male than of female 
geniuses, while at the opposite end of the scale there appear 
to be more males than females among idiots and imbeciles 
More recent researches, however, have not in all lespects 
confirmed this view, and the matter must be regarded as 
still not definitely established. As legards j, howevei, 
there do appear to be certain appreciable differences, some- 
times m favour of one sex, sometimes in favour of the other. 
Men have notoriously greater muscular strength than 
women. On tlie other hand women seem to have a clear 
superiority in discrimination of colour, in discrimination of 
two points on the skin (Weber’s famous experiment) and 
in certain forms of memory; while men again are superior 
in mathematics. It seems likely, moreover, that we may 
discover important differences on the conative side, if and 
when these become measurable with sufficient' accuracy and 
such differences, together with social convention (which to 
a large extent detei mines the expression of ability), rather 
than greater male variability in g, may account for the 
apparent much greater frequency of male genius. 

♦ThougLVMcndM h»i ende«voured to ihowthat the luppojed wporior intuition 
ana p»ya>olo^cal mtight of women huve no baiii h\ fact. 
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Owing to tlie extreme specificity of s, its investigation is 
likely to prove a very laborious matter, and comparatively 
little ptogiess has been made in this ditection. It is true 
that a few of the (perhaps many thousand) specific factors, 
arc relatively easy to measure. This is the case, for instance, 
with certain kinds of sensory acuity and muscular powei. 
But we are still in complete ignorance of the majority of 
these factors, and it is dear that they open up an almost 
endless vista for research. Naturally, however, before em- 
barking on such research, we are indined to ask, a little 
bewildered and incredulous: “ Is there, then, nothing of a 
more general nature corresponding to the ‘ faculties ’ which 
have figured so largely in the sayings and writings of psycho- 
logists — riot to speak of ordinary people — for so many cen- 
turies ? Must we resign ourselves to the view that 
Imagination, Memoiy, Perception, Discrimination and the 
rest are nothing more than convenient names for gioups of 
mental processes that appear to have some feature in com- 
mon, but are in no sense general * powers ’ or ‘ capacities ’ 
of such a kind as to allow us to infer from a person’s per- 
formance in one manifestation of any one of them to his pei- 
formance in another manifestation of the same * capaaty 
It certainly appears as though we must — at least in the great 
majority of cases. And this implies also that we must 
abandon the hope of measuring a person’s ability in 
“ memory ” or “ imagination ” by means of a single teat or 
even a small battery of tests) all we can do is to measure 
one particular manifestation and refrain from making un- 
justifiable inferences as to his ability in other performances 
involving mental processes that we call by the same name. 
As regards r, we are, in fact, for the most part in the position 
in which we should have been if the “ anarchic ” theory held 
good of all capacities whatever, That wc are actually, as a 
whole, in a much more favourable position is due to the fact 
that g exists and can be measured, 
u 
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Though the methods of correlation introduced by the 

factor ” school have thus failed to corroborate the existence 
of most of the classical “ faculties ”, they have nevertheless 
produced evidence in favour of the existence of a few “ broad 
factors ” of a different kind, though this evidence is as yet 
far inferior to that which we possess concerning the existence 
and nature of g. Several of tliese bioad factois concern 
general characteristics of cognitive functioning rathei than 
actual abilities. One of the most remarkable concerns a 
factor known as p (“ perseveration ”), manifesting itself as 
a general inertia, which, when present in a high degree, 
makes it difficult for the subject to pass rapidly from one 
kind of mental operation to another. This is a factor, the 
existence of which had been suspected by a number of 
modern psychologists, notably by Otto Gross (who called it 
“ secondary function ”), and by Heymans and Wiersma, who 
in 1906 carried out in Holland one of the most remarkable 
investigations ever attempted by the questionnaire method. 
They induced 4,50 family doctors to send In detailed reports 
on over 2,500 individuks well known to them. One of 
the results of this great piece of work was the indication 
that inertia was a general characteristic of an individual, 
affecting both his cognitive operations and his character. 
Subsequent work by two members of the factor school, 
Lankes and Webb respectively, showed that there was no 
simple correlation between these two aspects of “ persevera- 
tion ”, as it was originally conceived. Simple inertia might 
account for p proper, which was confined to the cognitive 
field, while on the side of character there was an apparently 
independent factor, provisionally labelled to, which seemed 
to depend upon organization of character in such a way that 
those who possessed in a high degree tendeil, quite 
generally, to act more upon principle and less on impulse 
than those who possessed it in a low degree. Very recent 
work by Pinard suggests that p and w may, after all, 
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be related — ^in the sense that those with high w tend 
to have a moderate degree of p, whereas those who 
have little control over their impulses tend to have 
either a markedly^ high or low degree of -p. Be this 
as it may, the discovery of p and w open up further 
problems of the greatest interest concerning the ultimate 
nature, extent and influence of these factors. Evidence for 
still other factors has been found, though our know- 
ledge of them is as yet extremely incomplete. One is, like 
fy in the nature of a general characteristic. It concerns 
0 (“ oscillation ”)> a factor which appears to manifest itself 
in variation of output from one moment to another} some 
people tend to vary more than others, and such individual 
characteristics seem to manifest themselves over a wide field. 
Turning to the abilities proper, the work of J. W. Cox has 
brought some evidence fob the existence of a moderately 
broad factor concerned with mechanical ability — ^the under- 
standing of the working of apparatus} while there are also 
indications of other factors connected with verbal ability, 
motor ability, mathematics and music. The work with 
regard to the last named has come chiefly from the labora- 
tory of C. E. Seashore, at the University of Iowa, where for 
many years a remarkable series of reseaiches on all branches 
of musical psychology has been carried on. Seashore has in 
fact become the true successor of Stumpf, though more 
definitely on experimentalist and less of a philosopher. 

The “ broad factors ” thus discovered bmr little resemb- 
lance to any of the faculties previously assumed. Indeed, 
in the field of sensation, discrimination, imagination, and 
above all, memory, which had perhaps more often than any 
other been regard^ as a unitary power, only very narrow 
factom have so far been demonstrated. The factor school 
has thus been destructive of many cherisKed assiunptions, 
though on the other side it is beginning to build up a new 
knowledge of mental “make-up” on novel and, for the 
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most part, hitherto quite unexpected lines. The correlation 
method is unusually laborious) every one of the results we 
have mentioned above has been obtained as the outcome of 
a vast quantity of experimental work and calculation. But 
there seems no doubt that it is proving itself one of the most 
important weapons in the whole armoury of the psycholo- 
gist. As the ultimate outcome of much further work it 
may be possible to map out the whole human mind Into 
“ factors ” of greater or lesser breadth (perhaps even into 
Mendelian units 1 ). The phrenologists’ dream of a com- 
plete “ faculty ” psychology will then eventually come true, 
at any rate so far as the purely psychological side is con- 
cerned) and the striking parallelism between the conclusions 
of Spearman in psychology and Lashley in brain physiology 
suggests that by that time the corresponding physiological 
and anatomical knowledge may also not be wanting. Both 
for practice and for theory the promise of the “ factor ” 
psychology is very bright indeed, though it will need long 
years of Work by many hands before the ground is adequately 
covered. It is interesting to note, however, that in this 
very year (1933) a research in this direction is being 
launched in America on a very'wide scale. After consulta- 
tion with psychologists all over the world, a group of 
workers, under the direction of an organizing committee, 
appointed by the American Council of Education, with 
Thorndike as Chairman, and Spearman and Lashley among 
its members, are setting out to measure very numerous 
functions and abilities In a relatively large, population. A 
somewhat similar research, though on a much smaller scale, 
has actually been started in England, with special reference 
to mental disease, and it may be hoped that the exaggeration 
of certain normal features so often found in insanity will, 
here a6 elsewhere, prove a great help towards the discovery 
and understanding of such factorsi Preliminary reports by 
W. Stephenson, who Is now continuing the work on factors 
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inaugurated by Spearman in London, have corroborated 
some eailier icbults obtained by Wiersma, showing that f 
is apt to be gieatly in excess o£ the normal in cases of melan- 
cholia and depression and gieatly below normal in cases of 
mania. The full results of carefully pknned, large scale, 
systematic investigations such ns these, when they are avail- 
able, should bring in a rich harvest of fresh knowledge on 
many of tire most vexed questions concei'ned with ** types 
and “ faculties In fact, it is not easy to see limits to the 
usefulness of the methods of analysis introduced by the 
factor school. 

It is true that it is in a sense only a "static” method} 
it exhibits the powers of the mind but does not reveal 
their actual working. It would appear, however, to be a 
relatively easy matter to supplement the statics of the corre- 
lation method by the dynamics of a more functional method 
of approach. It is clear, for instance, from the work already 
done, that the discoveries of the factor school have great 
significance for the practical questions mvolved in education 
and in industry. Thus it would seem that g cannot be im- 
proved by practice, whereas s can — at least in certain cases. 
Furthermore, owing to the spedficity of s and the absence 
of real basis for the conventional faculties, the " formal 
training ” doctrine, on which so much of education has been 
— explicitly or implicidy — founded, must inevitably lead to 
disappointment. Gireful experiment in this field has corro- 
borated the findings of correlation, inasmuch as it has shown 
that the “ transfer of training ” from one task to another is 
very much narrower indeed than had been popularly sup- 
posed. Here again, we have been deluded by words, Just 
as, on the one hand, fit had been thought that it might be 
possible to measure " memory ” as a whole, so also it was 
supposed that it might be possible to train memory as a 
whole} whether by learning poetry, Greek irre^lar verbs, 
or the multiplication table was a matter of indifference. 
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Actually it now appears that transfer only occurs in so far 
as there is some common element involved — such as the 
acquirement of rhythm, the use of imagery, or the ability 
to resist the distractions always present in the schoolroom. 
Similar arguments probably apply to the exeidse of any 
other faculty. In fact, many of the discoveries on the 
“ static ” side by means of correlation imply the possibility 
of further corresponding experiments on the side of transfer. 
Only when these also have been carried through, shall we 
have a complete knowledge of factors, not only as 
“ energies ” or “ engines ”, but as functions. A long pro- 
gramme, but a fascinating one, which may well keep psycho- 
logists busy for several generations ! 



CHAPTER XII 


SENSATION 

We have now concluded our review of the principal schools 
which have played such a great part in twentieth-century 
psychologJ^ It will have been noticed that sensatiotiy which 
figures so laigely in the earlier days of expenmentalism, 
leceives as a lule but little attention in the special lines of 
research that distinguish the diflFerent schools and in the 
matters in dispute between, them. And, indeed, with the 
devising of fresh methods, able to cope with the “ higher 
processes” m an accurate and systematic way, it was 
inevitable that interest should largely be deflected from the 
“ gateways of fcnojvledge ” to knowledge itself, and to the 
other aspects of the mind that show, at best, but an indirect 
dependence on the senses. Nevertheless, a very considerable 
amount of work continued to be done in the psychology and 
physiology of sensation, though relatively to the whole, this 
amount is vastly less than in our second period. In direction, 
too, it is somewhat changed} for, as was perhaps to be 
expected, the most important discoveries have been made in 
those sense departments as regards which comparatively little 
progress had been made before. We may briefly indicate a 
very few of these developments. 

We have seen how, in the field of cutaneous sensation, a 
new era began with the discovery of “spots” in 1884. 
Another period may be said to have begim in 191 1, following 
an experiment which Head performed upon himself, in the 
hope of throwing light upon some anomalies of sensation that 
he had observed among his patients. The radial and external 
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cutaneous nerves of one of his arms were divided at the 
elbow, and the effects of the slow process of recoveiy care- 
fully noted. As a result of their observations, Head and his 
collaborators maintained that theie are three separate systems 
of sensibility involved in skin sensation. Tliese systems 
they called the deep, the protopathic and the epicritic 
respectively. Deep sensibility continued to be present over 
the affected area immediately after the operation. It 
involved the response to the pressure of blunt objects on the 
skin, together with deep-seated pain, and must, they thought, 
be due to the excitation of sensory fibres contained in the 
nerves supplying the tendons and, muscles. After about 
seven weeks, the second or protopathic system began to 
return. This involves the functions of the heat, cold and 
pain spots But it was found that this system functions on 
the “all or nothing” principle j it is qualitative only, and 
the response is not graded according to the intensity of the 
stimulus. Furthermore, thermal sensations weie pro- 
duced only by stimuli of a temperature above 38° 
or below 24* C. Pain sensations radiated widely, 
and indeed sensibility os a whole was of a strongly 
affective character, similai* in general natui e to the “ over- 
reactions ” found by Head in certain cases of thalamic lesions 
(p. 267). Indeed, if Head’s views with regard to the cause 
of these latter over-reactions is correct, the evidence strongly 
suggests that these sensations have their essential seat in the 
thalamus rather than the cortex. Finally, after an interval 
of more than a year, the third or epicritic system of 
sensibility returned. This involves the function of the touch 
Spots, together with a diffused and graduated sensibility to 
warmth and coolness in the region between the temperatures 
mentioned above. Only with the recovery of this epicritic 
sensibility was* it possible to distinguish as separate two 
neighbouring stimulated points upon the skin. During the 
period when deep and protopathic sensibility alone were 
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present over the greater part of the area concerned, it was 
found that there were small regions sensitive only to the 
epicritic system, heat and cold (as distinct from graduated 
warmth and coolness) being absent, and the prick of a pin 
being felt only as a sensation of pointedness without pain. 
This seemed to corroborate the separateness of the two sys- 
tems, and at the same time showed that protopathic and 
epecritic sensibility for a given area is not necessanly con- 
veyed m the same nerves. 

Head’s interesting experiment has been repeated by 
Trotter and Davies (working in collaboration) in England 
and by Boring m America, the results bemg somewhat dis- 
crepant in all three cases. Both Trotter and Davies and 
Boring, however, failed to find evidence of a sharp division 
between protopathic and epicritic sensibility j they experienced 
continuous recovery throughout, without any well-marked 
stages, Boi ing, however, to some extent corroborated Head’s 
affective hyperaMthesia for a certain period during recovery, 
whereas Trotter and Davies did not The latter found con- 
tinuous recovery as regards the two-point threshold, just as 
in the other functions that were investigated} but Bonng 
found the same threshold unimpaired throughout 1 It is 
clear that these somewhat heroic experiments in human nerve 
division will have to continue, with more careful standardiza- 
tion of procedure, before we can be clear as to the meaning 
of the differences or the precise nature of any distinction that 
we may legitimately draw between the protopathic and 
the epicritic systems. 

Further discoveries made during our present period relate 
to the obscure sensations from the interior of the body. Both 
Cannon and Carlson, about 1915, found that the experience 
of hunger is connected with muscular contractions of the 
stomach. The latter investigator considers that appetite has 
a sensory foundation which is distinct from that of hunger, 
and quite recently, basing her considerations on a correlation 
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of physiological and psycliological findings, Hilda Weber has 
endeavoured to show that appetite involves a higher psycho- 
physical level than does hunger, the latter depending 
probably on the thalamus, the former on the coitex. The 
diffeience between appetite and hungei is also shown in the 
fact that hunger ceases almost as soon as food begins to be 
taken, whereas, as everyone knows, vient en 

mangeant^*. All these experiences, however, are complex 
in nature, and one result of modern research has been the 
demonstration of the important role of conation in a great 
many states which ansc from internal conditions and which 
at first sight might appear to be purely sensory in nature. 
Thus, according to an elaborate introspective study carried 
out by Boling, the whole experience that we ordinarily 
designate as hunger involves : (a) pain and pressure sensa- 
tions from the stomach, throat and mouth} (b) the desire 
for food (perhaps with appropriate images), and (c) a more 
or less unconscious “drive” or detei mining tendency, 
urging us to get it. Very similar analyses have been made 
of such complex experiences as thirst, defaecation, urination, 
the “ call to defecation ”, the “ call to urination and so on, 
Indeed, the conative element in such coses may often 
dominate the situation. Summarizing his evidence with 
regard to one such complex state — ’nausea. Boring gives an 
almost painfully realistic description of the factors that enter 
into it : “ dizziness, or swimming sensations from the head, 
the sensations aroused by too free perspiration, aches and 
phessure-pain complexes m the head, in the eyes, in the jaws, 
in the arms} generally bodily shivers and chills, general 
weakness. Besides these factors, which sometimes constitute 
die most prominent part of nausea, there are sensations which 
are referred to the alimentary tract proper. Pressure com- 
plexes referred to the stomach or pressure waves IpcaJized 
in the oesophagus, indicating incipient vomiting, are often 
present Here agwn, experimental psychologists have 
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shown themselves heroic m their tolerance both of the dis- 
agreeable and of the ridiculous I 

Considerable work has been done also on the sensations 
from the region of the joints, muscles and tendons, and our 
detailed knowledge concerning the ability to judge weights 
and movements has been greatly extended. This is tiue also 
of the sensations coming from the organ of equilibrium in the 
inner ear, investigation m this case being stimulated by the 
practical needs of aviation. One very general outcome of 
all these researches on organic and kiniesthetic sensibility has 
been to show that there are throughout this field only the 
same four ultimate qualities of sensation as are found upon 
the skin. Pressure, heat, cold and pain, in various combina- 
tions, seem to form the ultimate basis of all the experience 
we get of our inner bodily selves Furthermore, as a result 
of this work, the ambiguous meaning of the word “ pain ” 
in the English language, has at last been made apparent 
(especially by Wohlgemuth). Pam, in the strict sense, refers 
to a sensory quality, which is usually, but not invariably, 
unpleasant. The feeling quality opposite to that of pleasiue 
is quite a different thing and should obviously be dis- 
tinguished by a different word. “ Unpleasure ” (corre- 
sponding to the German Unlust) is now becoming adopted 
fpr this purpose. 

' Comparatively little work has been done on taste, but 
Henning’s researches have considerably increased our 
detailed knowledge concerning smell, and he has produced 
a new sixfold classifiication of smells (flowery, fruity, spicy, 
resinous, foul and burnt) which — ^because it permits of being 
expressed in a geometrical figure, indicating the relationship 
between the classes in much the same way as is done by the 
famous “ colour pyramid ” (to be found m most textbooks) 
in the case of vision — bids fair to oust the older one of 
Zwaardemaker. 

In the case of both visual and auditory sensation, we have 
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much detailed work and a fairly rich crop of speculation, but 
the great ’ fundamental questions raised by the classical 
theories put forward in our second period still remain without 
a definite answer. The English translation of Helmholtz’s 
Handbuch der 'phystologischen Oftik in 1924 (already 
referred to) and a new (and posthumous) edition of Hering’s 
Lehret vom Uchtsinn in 1920, together with some other 
special treatises and several more or less encyclopedic sec- 
tions on sense physiology m the larger handbooks of 
physiology, have, however, served to bring together and to 
systematize the later additions to our knowledge in this field. 

In spite of much progress, the study of sensation has 
undoubtedly suffered from the diversion of psychological 
interest to new fields, without any compensatory awakening 
of interest on the part of physiologists. Sensation constitutes 
a natural borderland between psychology and physiology, 
and its adequate investigation would now seem to demand a 
specialist whose training and interests lie in both depart- 
ments. Perhaps the ideal arrangement, for the present time, 
would be for a Reader in Psycho-physics to serve as liaison 
officer between the Professors of Psychology and Physiology, 
with a laboratory of his own so situated that he can freely 
dispose of the resources, human and material, available to 
both his colleagues, It may well be that only in this way 
will this important branch of knowledge receive all the 
attention it deserves. 



CHAPTER XIII 

PSYCHOLOGY IN RELATION TO SOCIOLOGY AND ANTHROPOLOGY 

We may complete this review of the modern period by a 
brief reference to some of the main fields to which psycho- 
logy has been applied. We have already had occasion to 
mention, here and there, some of the ways in which other 
disciplines or the needs of practical life have stimulated 
psychology, and how this latter, in return, has begun to con- 
tribute to the solution of urgent and important problems in 
science and in life. What we can attempt here is, no exhaus- 
tive exposition of the applications already hinted at or of 
others not yet mentioned, but merely an indication of the 
manner and extent of psychology’s contribution to the work 
of those whose main interests and endeavours lie outside the 
study of mind for its own sake. 

We may conveniently distinguish three main fields of 
application ; (a) anthropology and sociology} (b) education 
and paedology} (c) industry. With regard to the first of 
these fields, we have seen how, quite early in his career as a 
psychologist, Wundt had expressed his belief that experi- 
mental psychology would require supplementation by 
VdlfMTpsychologh, and how he himself endeavoured, in a 
loftg series of volumes in the last twenty years of his life, to 
do for this branch of his subject what he had already done 
for experimentation. ' This great work definitely brought 
modern psychology into relation with cultural anthropology, 
to the advantage of both sciences} not that there is ^ yet 
the intimate raffrochement between them that will be 
necessary in order that they may derive the fullest possible 
benefit from one another. But it is greatly to the credit of 
psychology that, through two at least among its foremost 
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workers, Wundt and Freud, it has seen the necessity of 
mutual help and the great possibilities of mutual profit. 

Though perhaps less explicitly and directly, help towards 
a rafprochement has also been forthcoming from the other 
side. We have already refeired to the general psychological 
orientation of Tylor’s work, especially his Primitiva Culture^ 
in the nineteenth century. Tylor paved the way for Sir 
James Frazer, who, in a series of great treatises, T otenwm 
arid Exogamy, The Golden Bough, The Folklore of the 
Old Testament, The Belief in Immortality, etc., each of 
them in several volumes (no less than twelve in the last 
edition of The Golden Bough), gave to the world a vast 
wealth of material presented in a most attractive form. 
Frazer had the patience and enthusiasm of the collector, com- 
bined with an astonishing power of marshalling his facts and 
a rare literary charm. His weakness lay, perhaps, in a lack 
of theoretical insight wherewith to interpret his results, and 
a want of critical discrimination with regard to the relative 
value of the innumerable sources from which his data were 
collected. Criticism was soon forthcoming in plenty fiom 
the “ diffusionist ” school (whose chief spokesman has been 
W, J. Perry). This school, as already noted (p. 138), was 
enthusiastic about the origins and movements of cultiue 
rather than about its psychological basis or significance. It 
rightly insisted on the importance of history, tradition, cul- 
ture-contact and migration, tuid has been pitiless in its attack 
on the somewhat uncritical assumption of the more “ evolu- 
tionary” and psychologfcally minded anthropologists that 
similarities in belief or practice tend to spring from 
similarities in underlying mental function. In their con- 
centration on historical factors, the diffusionists are, for the 
moment, inclined to see no value at all in the psychological 
approach, so that, as things stand, there is little community 
of thought between them and psychologists. 

Meantime, while the diffusionists were making up for 
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Frazer^s want of cntical caution in certain directionsj a few 
psydiological writers were beginning to make good use for 
their own purpose of the material collected by Tylor, Frazer 
and like-minded anthropologists. In 1920 Carveth Read 
(who, after retiring from the Chair formerly held by Sully 
at University College, London, stayed on for some years 
there as Lecturer in Comparative Psychology), published a 
charming and insightful work on The Oripn of Man and his 
Suferstitions in which he dealt psychologically with the 
general conditions of belief in primitive minds, magic, am- 
mism, the mind of the wizard and other kindred subjects. 
Previous' to this. King in his Development of Religion and 
Ames in his Psychology of Religious Experience (both books 
published in 19 10) had given the psychological study of reli- 
gion a new turn by emphasizing the soaal nature of religious 
plienomer^a, the latter author dealing particularly with the 
early phases of religion, a matter which was taken up also 
about the same time by Durkheim in his Formes tlSmen- 
toires de la Vie Religteuse and Leuba in his Psychological 
Basis of Religion, All these works differ rather markedly 
from the psychological studies of religion in our second 
period, which were concerned chiefly with individual religious 
experience in our present-day societies. As regards primitive 
mind in general, L^vy-Bruhl was an influential wnter, who, 
in his MentalitS primitive^ argued in dualistic fashion for the 
existence of a “ pre-logicd ” and mystical form of thought 
among primitive peoples. 

The most stimulating of all applications of psychology 
to anthropology, however, has undoubtedly been Freud’s 
Totdm and Tabooy first published in article form in Imago 
in 1912, This work was essentially a comparison of neurotic 
mechanisms, as revealed by psycho-analysis, with certain 
savage institutions, such as exogamy, “avoidance”, taboo, 
toternism and magic. Taboo, in general, he endeavoured to 
show, exhibits the double attitude of fear and desire, of hate 
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and love, that is found in obsessions and phobias. A strong 
prohibition, whether imposed from outside by society, or from 
inside by the moial factors of the individual’s own mentality, 
always implies a correlative desire to do what is forbidden. 
Kings, for instance, are taboo, because they are the objects 
of an intensely " ambivalent ” attitude. They are loved and 
reverenced on the one hand, feared and hated on the other j 
and the taboos affecting kings and ruleis, which among many 
societie.s are so embarrassingly numerous, aim ultimately, 
either at diminishing the king’s power and thus reducing the 
fears aroused by him (fears that are themselves often the 
result of a “ projection ” of his subjects’ hate) or else at 
frustrating the hostile wishes of his subjects. Ceremonial, 
which surrounds the life of kings and plays a laige part in 
religious practices, similarly corresponcls to the compulsive 
acts of the obsessional neurotic. The magical beliefs implied 
in many aspects of taboo and other savage institutions corre- 
spond to the “ omnipotence of thought ” that distinguishes 
unconscious tendencies that are immune from testing by 
“real” standards — the phrase being one that Freud bor- 
rowed from an early patient, and the characteristic itself 
being a featme of all primitive thought both in the individual 
and the race. Applying these notions to totemism, Fieud 
endeavours to explain the two great taboos of totemic society 
— those against eating the totem animal and those against 
endogamy — as corresponding to the two aspects of the 
CEdipus complex, the desire to kill the father and marry 
the mother. The totem feast itself (which involves a cere- 
monial slaying and eating of the totem animal) together with 
its countless derivatives in later forms of religion- — ^including 
the communion service of the Christian Church — would 
thus appear to be rooted in the primitive ambivalent attitude 
of men towards their fathers. 

The main Contentions of Tot»m and Tahoo have given rise 
to much discussion. Considered phantastieby many, they 
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have by others (mostly themselves belonging to the psycho- 
analytic school) been made the starting-point of further 
anthropological and sociological interpretations, the work of 
Reik, Ernest Jones and R6heim deserving special mention 
here. The last-named is as much anthropologist as psycho- 
analyst, and after producing several large works distinguished 
alike by their eiudition and tJieir ingenuity (but also, alas, 
by their lack of clarity in exposition), was enabled to 
carry out “field” work in Somaliland, Australia, New 
Guinea and North America. A preliminary account of his 
work appeared in 1932. and seems to afford ample justification 
for his own plea for a psychological training of the field 
worker. Meanwhile the psycho-analytic standpoint has been 
adopted in some measure by other anthropologists of 
eminence. Notably among these are Seligman, who, in an 
important series of papers has approached ever nearer to 
the outlook of psycho-analysis, and who recently, on the signi- 
ficant occasion of a Huxley Memorial Lecture, took the 
opportunity of uiging the great importance of psychology 
to the anthropologist} and also, Malinowski, who, in a 
remarkable series of books dealing with the Trobriand 
Islanders, has given a more consistently psychological treat- 
ment than any previous field worker, and who, in his 
Sdfc and Rafression in PrimUhe Society, endeavoured to 
amend Fi cud’s explanation of totemism so as to make it 
apply to peoples who trace descent through the mother. One 
of the most striking differences between patrilineal and 
matrilincal society from this point of view is that, in the 
latter, the ambivalent attitude towards the father, as described 
by Freud, tends often to be split up into two elements — love 
being directed to the real father (who, in the aociety described 
by Malinowski, is apt to play the r 81 e of an indulgent older 
playmate, helper and companion), fear, hate and respect to 
the maternal Uncle (in whom is vested the chief authority 
and responsibility for the child’s upbringing). Compared 
v 
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both with the primitive totemic attitude and the father- 
regarding attitude found in present-day society, we have 
here a case of “ decomposition ”, similar to that which (as 
Ernest Jones has shown in a very remarkable book Ofi the 
Nightmarey published in 1931) occurred in theology when 
the all-powerful Jehovah, who combined in one person ,the 
supreme elements of good and evil, was eventually split up 
into L0 bon Dfeu on the one hand and the Devil on the other j 
or (as Eder has pointed out) to the parts played by the king 
and his ministers respectively in modern British politics — for, 
whereas the former is always right, the latter are held respon- 
sible for all evil that has happened during theii term of office, 
and are, each in turn, deposed to make room for the “ new 
blood ” of a younger generation. In his Sexual Ltje of 
Savages (1929) Malinowski studied the effects of the freer 
infantile sexuality of the Trobrianders, a matter which was 
taken up from the more sociological point of view by Money- 
Kyrle in a little volume entitled Aspasia, in which he sought 
to find an escape from the pessimistic outlook adopted by 
Freud in one of his latest works, CivlUzation and Us Dis- 
contents, a book in which much stress is laid on the repression 
of hate required in modern, and to some extent in all, society. 
For Freud, hate is here something primordial and irreducible. 
In rebellion against this view, Money-Kyrle (in other respects - 
a follower of Freud) takes up the position more usually 
adopted by psychologists in affirming that hate is only aroused 
by the frustration of desires. Diminish frustration, there- 
fore, and, according to this view, we shall diminish hatej and 
where can we diminish frustration more effectively than in the 
sphere of sex, particularly the early manifestations of sex, as 
regards which We afe at present so intolerant f 
This plea for a more “enlightened,” and less repres- 
sive attitude to sex id only one of the latest examples 
of a long series of protests which have been made throughout 
the twentieth tentury. It represents a movernent in which 
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psychologists have played a leading part — ^not so much, of 
course, by propaganda, as by their claim to investigate the 
sexual life of man impartially and without reference to 
existirtg taboos. Pre-eminent among those who have exerted 
tliis influence are, Freud himself, and Havelock Ellis, who in 
the seven volumes of his Studies in the Psychology of Se»-^ 
published between 1897 and 1928 and based on a vast collec- 
tion of original material, together with an almost encyclo- 
pasdic knowledge of the relevant literature — ^broke up the 
“ conspiracy of silence ” that had so largely stifled discussion 
of this subject in the nineteenth century, and, together with 
Magnus, Hirschfeld and other investigators, at last accorded 
it its rightful place in psychology and sociology. Mean- 
while, Freud’s treatment of totemism, combined with an 
increasing knowledge of this obscure stage of evolution from 
the anthropological side, drew attention also to the psycho- 
logical significance of eating and nutrition — a matter which 
has been much illuminated by psycho-analytic observations 
on the “ oral ” stage of the libido, a stage at which both love 
and hate are expressed by activities connected with the 
mouth. The full sociological and anthropological application 
of these psycho-analytic findings has yet to be made, but a 
few preliminary studies have been attempted, both by psycho- 
analysts themselves, and quite recently by Audrey Richards, 
a pupil of Malinowski, who, in her Hunger and Work in a 
Savage Tribe^ has endeavoured to deal systematically with 
nutrition as a factor in family and social life. Perhaps the 
most astonishing of all the discoveries of psycho-analysis, 
however, were those concerned with the r 81 e of sublimated 
anal ” interests in character formation and social institutions 
(e.g. money), discoveries which have been extended, brought 
together and evaluated in a classic paper by Ernest Jones. 

' The ultimate possibilities of the application of all this new 
knowledge to sociology are difficult to foresee, but we can 
scarcely doubt that the result will be important. 



340 A HUNDRED YEARS OP PSYCHOLOGY 

We have already, in dealing with psycho-analysis, dwelt 
upon the sociological importance of the concept of the super- 
ego, and we need not return to the matter here. Suffice it 
to say that a realization of the primitive nature of the 
cruder forms of morality still dominant in many of our social 
attitudes and institutions is beginning to manifest itself in a 
number of spheres 5 notably, perhaps, in religion, where it 
is leading men to understand the elements of hate and fear 
which, owing to the human sense of guilt and “ need for 
punishment”, tend to be constantly brought back into 
religious beliefs after having been temporarily reduced by 
the efforts of some religious leader of finer sensibility j as 
regards Christianity, in particular, there is a growing amaze- 
ment among cultured persons at the almost unfathomable 
abyss that separates the official attitude and doctrine of the 
Churches from the actual teaching of Christ. Furthermore, 
the whole status of theological beliefs, as based upon an ap- 
parently delusional process of “projection”, has been brought 
into prominence by Freud’s book bearing the challenging 
title, The Future of an Illusion, which appeared in I9a7. 

Another field in which the new knowledge concerning the 
psychological basis of morality is proving effective is that 
of criminology and penology. Alexander and Staub’s book 
Der Verhrecher und seine Richter, translated under the title 
of The Criminal, the Judge and the Public, is perhaps the 
most important here, while, even as we write, Pailthorpe’s 
What we put in Prison, the result pf personal investigation 
among prisoners, is creating some very considerable stir. For 
many years there has indeed been a growing realization of 
the futility of much of our punitive procedure. The recent 
advances of psycho-analysis have, however, for the first time 
revealed to us some of the more important motives under- 
lying this procedure, and thus prepared the way for a true 
psychological approach to the whole problem pf crime and 
punishment. 
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With regard to social psychology in general, following 
McDougaU’s Grouf Mindy tihere has been a whole series of 
books dealing with this subject, either quite broadly, or with 
special emphasis on some particular aspect or division of 
social phenomena. It is impossible for us to name them all. 
As one of the most recent examples of a general treatise, we 
may mention Kimball Young’s Social Psychology, intended 
for use in conjunction with the same author’s Source Book for 
Social Psychology, As an example of the treatment of a 
special held, we may mention Pear’s Voice and Personality, 
a book which takes into consideration the increased importance 
that speech has acquired through broadcasting. The same 
author, in a recent communication, has drawn an interesting 
comparison between the two senes of social phenomena 
presented respectively by speech and clothmg, the latter 
being a subject that has also been treated by the present writer 
in his Psychology of Clothes, 

A feature of many of these newer works on social psycho- 
logy is the growing importance of quantitative treatment) and 
this shows us that, slowly but surely, experimental methods 
are proving themselves applicable to the study of the group, 
as well as of the individual. True, the experimental and 
quantitative studies yet available are obviously crude, 
unsystematic and exposed to many sotirces of error. Never- 
theless, the fact that social attitudes such as those involved 
in religious and political beliefs, race prejudice, degree of 
agreement or disagreement with sodal standards, moral 
views, and even moriil practice, are actually being measured, 
and with some measure of success, shows that experimental 
psychology is likely to give birth before long to an experi- 
mental sociology. An exact sdcnce of human society, in 
which our changing standards in religion, ethics, politics, 
fashions and etiquette will be duly recorded in graphs for 
the instruction of ourselves and the edification of posterity, 
would seem to be assured in the not too distant future. 
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Furthermore, it seems likely that sociology will become 
increasingly linked to biology. Hitherto, animal psychology, 
especially m so far as it has dealt with the higher animals, 
has been principally occupied with the study of the individual 
animal — just as human psychology was at first concerned 
almost entirely with the individual man. There is obviously 
room for a social psychology and sociology of animals, which 
shall study animals, not as isolated units, but in relation 
to one another. One of the first steps in this direction has 
been taken quite recently by Zuckerman, who, in his Sodal 
Life of Monkeys and Apes, has observed the behaviour of 
primates from a new angle. Day by day for a long period 
he studied the inhabitants of Monkey Hill in the London 
Zoo and his results are of immense interest both to the 
psychologist and the anthropologist. They have shown, for 
instance, the existence of a patnarchal form of society among 
baboons, with a number of “ overlords ”, each dominating his 
own family of females, children and “ bachelor ” males, in a 
way that is irresistibly suggestive of Freud’s reconstruction 
of primitive society based upon his study of totemism and 
the CEdipus complex — a reconstruction that is itself founded 
on earlier speculations of Darwin and Atkinson. They have 
shown also the immense importance of sexual factors in infra- 
human primates, above all the existence of auto-erotism and 
homosexuality, the close connection between sexuality and 
aggression, and the exploitation of sexual attraction in a way 
that Zuckerman compares to prostitution. There is, further, 
the purely psychological question of the qualities underlying 
the dominance of the overlord, qualities which do not, it 
appears, by any means depend entirely upon mere physical 
strength. The answers to this and other similar problems 
may eventually carry us a long way towards a better under- 
standing of the most fundamental urges operative in the 
foundation of groups in men and animals, 



CHAPTER XIV 


P8Y0H0L00Y AND EDUCATION 

The contacts of psychology with education during the 
twentieth century have been of two main kinds j in the first 
place along the lines of mental testing and experiment j in 
the second place along those of psycho-pathology, and espe- 
cially of psycho-analysis — though these two branches of 
psychology have very profitably interacted and supported 
one another at certain points. We have already seen how 
mental tests arose out of the practical needs of education. 
As they grew more perfect and more varied, they 
have been applied to children on an ever larger scale, so 
that in some places in America children are beginning to 
know their own “ intelligence quotients ” almost as a matter 
of routine. Apart from the measurement of whole school 
populations, itself of great general mterest to both psycho- 
logy and- education, perhaps the greatest practical value of 
intelligence tests has been found to lie in the diagnosis of 
cases where a child appears unable to profit from the 
ordinary school curriculum. The application of a battery 
of tests in capable hands will, as a rule, show clearly how 
for ' the trouble lies in inadequate g, or how far it must be 
sought for rather in physical defect or functional disturb- 
ance. Much the same applies to the case of “ difficult ” or 
delinquent children who have given rise to anxiety on 
account of their general behaviour rather than merely 
on account of their educational backwardness. 

Organized attempts, to deal with all cases of these kinds 
have given rise to two developments of great importance; the 
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appointment by educational authonties of official “ psycho- 
logists ”, whose duty it is to investigate the children referred 
to them and to make appropriate recommendationsj and the 
establishment of “ child guidance clinics ”, where moie pro- 
tracted investigation and treatment can be given. England, a 
country that, so far as official attitude was concerned, had for 
many years been backward and unenterprising in psycho- 
logiail matters, has the credit of being the first to adopt the 
former method, when in 1913 Cyril Burt was appointed 
Psychologist to the London County Council. The choice was 
an exceptionally happy one, and London’s example was, after 
a time, followed by a numbei of other large cities in various 
countries. 

Witmer, had founded the first child clinic in Phila- 
delphia as early as 1896, and it was long before other 
similar institutions were established on any considerable 
scale. In quite recent years, however, they have grown 
rapidly in number, and are usually run (those at least on 
the American model) with three co-ordinated departments, 
staffed by psychiatrists, psychologists and social workers 
rfespcctively. It has become increasingly recognized that 
the most satisfactory way of approaching the problems of 
crime and of a social behavioiu- generally is to deal with the 
potential criminal in the early stages of his development and 
to treat him, not by the old methods of vindictive punish- 
ment, but by the new methods of psychological understand- 
ing and the provision of alternative and socially more 
desirable outlets for his energies. The two most important 
workers in this field of juvenile delinquency have been Cyril 
Burt, whom we have already mentioned, and whose book on 
The Young Delinquent appeared in 1925, and William 
Healy, the Director of a Psychopathic Institute attached to 
the Juvenile Court of Chicago, who produced a series of 
books on crime, beginning with the Individual Delinquent 
m 1915, Through the labours of these and others in the 
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same field, the psychological method of approach is rapidly 
displacing the older attitude of reliance upon legal codes or 
moral principles, so far as youthful crime is concerned — ^to 
the great advantage of both the offender and society. In 
correspondence with this change, special re-educative insti- 
tutions are taking the place of the older prisons, penitenti- 
aries and reformatories. By far the most interesting of such 
institutions have been the juvenile colonies, such as the 
George Junior Republic, near New York, and the Litde 
Commonwealth, founded by Homer Lane, in Dorsetshire, 
England. The principles on which these latter are run are 
self-government and an entire absence of adult constraint. 
Something of the general nature of such colomes, the diffi- 
culties which they encounter, and the results which, under 
favourable circumstances, they can achieve, has become 
known to the public quite recently through the medium of 
the Russian film, “ The Road to Life ”, 

What applies to the delinquent holds good also of the 
“ normal ” child, and for these, too, there have grown up 
a number of “ free schools ” distinguished by a more or less 
complete abolitien of the old principles of discipline and 
compulsion, and by the substitution of a regime of toleration 
for the old insistence upon morals and talxios. 

The founders and directors of these schools have realized 
the existence of large elements of hate and sadism in the 
conventional scholastic traditions (which have in many cases, 
as it were, institutionalized the more savage aspects of the 
super-ego), and they have put into practice what seem to be 
the practii^ corollaries of recent psycho-analytic doctrine. 
The abandonment of discipline and compulsion (even to the 
extent of making attendance at all classes optional, as is done 
in the moi*e advanced “ free schools ”) implies a compensa- 
tory emphasis on interest. The older education, relying on 
coercion and the doctrine of formal training, and insisting 
oUi the performance of unpleasant tasks in order to cultivate 
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the “ wiJI ”, usually held — ^implicitly, if not explicitly — that 
it does not matter what a child is taught, so long as he hates 
it. The newer education would rather take the view that 
only what arouses a child’s interest can be satisfactorily and 
prohtably taught — and that there cannot be much wrong so 
long as a child loves what he is learning. Modern educa- 
tion aims, therefore, at training through life rather than for 
life, and in so far as the educator may consider it necessary 
for the child to learn some things to which it does not 
appear spontaneously attracted, it is his business to make 
these things attractive to the child by linking them on to 
existing interests} and provided the linking process is suc- 
cessful, it does not matter perhaps, for our immediate pur- 
poses, whether we call it a “ conditioned reflex ” or a 
“ sublimation We must, however, according to the new 
doctrine, at all costs avoid "conditioning ” by fear — except 
perhaps In the few things in modern life as regards which 
fear is really justified and is not merely a reaction to the 
menace of authority. To the inevitable objection that 
children brought up in this way will be so unused to making 
efforts that they will be unable to endure the rigours of 
" the battle of life ”, the upholders of the new regime reply 
that those who are encouraged to develop their real interests 
will be, and as a matter of fact have shown themselves to 
be, quite capable of taking pains to overcome difficulties 
in the way of attaining ends that seem to them genuinely 
desirable — even if these difficulties take the form of human 
institutions or traditions that are in themselves admittedly 
unpleasant, e.g. examinations, It is rather, they maintain, 
insistence on the performance of uninteresting tasks which 
dries up the springe of intellectual energy and begets a sort 
of dull resentment that extends even to subjects which might 
otherwise prove quite attractive. As was only to be expected, 
the " free schools ” have met with very considerable diffi- 
culties, both external and internal} external, because of the 
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suspicion inevitably aroused by their complete departure 
from tradition and also because of an equally inevitable 
opposition on the part of the archaic moral conscience 
of the community, the conscience which demands punish- 
ment and repression as a normal part of education j 
internal, because, under present conditions at any rate, they 
demand exceptional qusdities in their directors and their 
staff. In England the leaders of the movement at the 
present moment are A. S. Neill and Bertrand and Dora 
Russell, all of them outstanding personalities. The experi- 
ments which they are carrying on are of the very greatest 
interest, not only to the educationist, but also to the psycho- 
logist and sociologist. If we were right in saying that the 
understanding of human morality that psycho-analysis has 
brought is, from the point of view of practical importance 
to culture, perhaps the most significant of all the achieve- 
ments of psychology, then these attempts to experiment on 
the lines that this new knowledge has suggested are surely 
among the most interesting of all the applications of psycho- 
logy that have so far been made. 

Such free schools (the principles of which, as applied to 
very young children, aie largely those of the growing num- 
ber of “ nursery schools ”) naturally afford the best oppor- 
tunities for observing the spontaneous behaviour of young 
children. Such observation is playing an increasing part in 
child psychology, one of the most notable contributions t6 
this subject being that of Susan Isaacs, who, in her Intdlec- 
tml Growth h Young Children, has produced the first 
of a $erie 3 of three volumes to be devoted to observations 
made at the Malting House School, Cambridge. Her results, 
so far as they are published, are full of value both on the edu- 
cational side in the narrow sense (pwticular care was taken 
in this school to provide opportunities for the aubhmation 
of primitive tendencies towards an interest in “ scientific ” 
directionsy and as regards the natural development of 
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modes of thought and conduct. In this latter field her 
results challenge comparison with those of Jean Piaget, 
who, in a series of boolo, beginning with The Language and 
Thought of the Child, published In 19^3, reported experi- 
ments he had been maWng at the Institut J. J. Rousseau, 
founded at Geneva, in 191a for the piu^iose of scientific child 
study and the training of teachers. These experiments for 
the most part took the form of conversations with the child, 
so, conducted as to bring out as far as possible the child^s 
thoughts, beliefs, attitudes and imagination upon the 
particular matter under investigation. Following the 
first book menboned above, successive volumes have dealt 
with the child’s methods of judgment and reasoning, his 
notions of causality, his ideas of the external world, and 
(1932) his moral judgments. This work of Piaget^ is 
perhaps the most important single line of research tharhas 
been carried out at Geneva, where, throughout the twentieth 
century, under the very able guidance, first of T. F lourn oy 
and then of E. Claparfede (who has himself made many 
notable contributions both to psychology and education), 
there has been cultivated a tradition of broad tolerance in 
psychological doctrine, with ready acceptance of new truths 
in all departments from whatever school or quarter they 
might come. As the result of his now very extensive experi- 
ments, Piaget believes that we can distinguish various stages 
in the development of the child’s mind. The infant’s tKink- 
ihg is “ autistic ” (a phrase borrowed from the psychiatrist, 
Bleuler), immersed in phantasy, having little or no contact 
with reality, and being entirely at the service of immediate 
desire. Then follows a long phase of “ ego-Centrism ”, 
during which the child has an implicit belief in his own ideas 
and experiences little or no need of proof. At this stage, 
his ideas of causality are predominantly animistic, especially 
with regard to moving objects or forces (the sun, the moon, 
the clouds, the wind, etc.), while his language serves the 
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purpose of self-expression rather than communication, so 
that children’s conversation takes the form of “collective 
monologues”, in which they pay little attention to each 
other, and en^oy no real exchange of ideas. This stage 
lasts till about the age of seven or eight, only, after which 
does real social behaviour begin. Piaget’s methods and 
conclusions have both been severely criticized by Susan Isaacs 
and others, and from the evidence available it now appears 
pretty certain that his stages cannot be taken as indicating 
the way in which the child’s mind at a certain age invariably 
works. At all ages we get phantasy and realism, animism, 
magic and physical causality, monologues and communica- 
tive speech, intermingled in such a way that it requires close 
observation and analysis to detect the transitions from one 
form to another — transitions which are both rapid and fre- 
quent, and which may, of course, be in either direction. 
Nevertheless, Piaget has very materially advanced our 
knowledge of child mentality, by drawing attention to cer- 
tain general tendencies which may predominate at certain 
ages. From the point of view of comparative psychology, 
moreover, his formulations have the advantage that they 
bring into prominence certain general features of primitive 
mentality, as manifested in the immature mind, the deranged 
mind and the mind of the savage, 

In dwding with mental tests, we have already indicated 
how the “statics” of the correlation method need to be 
supplemented by the corresponding “dynamics” of func- 
' tional experiments. These dynamics are of^ especial 
importance in education (as also to some extent in industry). 
We have seen how experiments on the “ transfer of train- 
ing” have shattered one great educational delu 8 ion---a 
delusion that was itself a consequence of the false doctrine 
of faculties. By way of compensation, however, educational 
p3ychology’'ha3 provided much that is of use to the teacher, 
not only as regards general knowledge of the child mind 
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and general principles of method, but also matteis dealing 
with detailed testing and instruction in the ordinary subjects of 
school study. We have already mentioned the “ educational 
tests ” that were developed on the pattern of ** mental 
tests With the aid of such tests it is now possible for the 
teacher in many countries to compare his pupils’ attainments 
with those of large samples of the child population of 
similar age in such subjects as reading, writing, spelling, 
drawing and arithmetic. Fuither, there has been a good 
deal of valuable experimental work on the best methods of 
learning and teaching different subjects. Some of this we 
have referred to in dealing with experiments on memory 
and on Gestalt, In general it would seem that the doctrine 
of associationism, with its emphasis on unit “ ideas ”, has 
led to an exaggeratedly “atomistic” approach to many 
problems of learning, and the general tendency in modern 
education has been to attack these problems in ever larger 
wholes. Experimental studies of reading in which the eye 
movements of the reader were recorded photographically 
have, for instance, shown that in learning to read it is advan- 
tageous in many ways to use even from the start larger 
units consisting of words and sentences, rather than the ele- 
mentary units corresponding to the letters of the alphabet. 
Similarly, in writing, it has been possible to arrange a series 
of exercises which develop proper habits of fluent movement 
from the very beginning. In these and other ways psycho- 
logy has, throughout our last period, been making invaluable 
contributions to the detailed routine of the classroom. 



CHAPTER XV 

PSYCHOLOGY AND INDUSTRY 

The problems of wor/J, including those of practice and 
jatigitei are to some extent common to education and 
industry. From the pioneer researches of Kraepelin 
onwards, there has been a long series of studies dealing 
with work in all its aspects— vwith various kinds of t(Kks 
carried out under various conditions by different kiftds of 
subjects. Some of these researches have been on a heroic 
scale, such as that of Arai, who, for days in succession, 
multiplied mentally one four-place number by another four- 
place number for twelve hours on end. Others, such as 
those of Phillips, Entwistle and the present writer have 
involved a relatively short experiment carried out by fairly 
numerous subjects for many days in succession. Still others 
have aimed at determining the influence of rest pauses, of 
the effect of varying the total length of the working day, 
and similar problems of importance to Industry. In general, 
it has been shown that, as regards the effect of practice, the 
“ curve of learning rises sharply to begin with, and there- 
after grows gradually flatter until the “ limit of practice ” 
has been attained. It is very dear, however, that the 
strength of the incentives in operation has an immense 
influence, both upon the steepness with which the curve 
rises, and upon the ultimate height attained— at any rate 
with simple kinds of work in which speed is an important 
factor (cp. p. 316). With relatively dull tasks, such as simple 
arithmetic, quite astonishingly good performances have been 
recorded by whole dasses of school-children, when suffi- 
ciently powerful incentives have been offered. Rest pauses 
are nearly always beneficial, though their ^‘spacing” and 
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length in relation to the nature of the work and the dura- 
tion of the work periods are matters that must be carefully 
studied if the full advantage from them is to be 
obtained. The question whether fatiguability is a general 
factor is one that has proved very difficult to answer. So 
far as the present evidence goes, a change of task usually 
involves some, but by no means a complete, “ transfer ” of 
fatigue-effect, so that it seems likely that fatigue is both 
“general” and “specific”. Subjective fatigue appeals to 
be for the most part a matter of failing inteiest, i.e. of 
conation, rather than a diminution of ability, and it is cer- 
tain that in an emergency we can usually call upon very 
great reserves of energy, though at the cost of requiring a 
relatively long subsequent period of recuperation. With 
regard to the “ curve of fatigue ” itself, it would seem that, 
when other factors are kept constant, there is a rapid initial 
drop in output during the first minute or so, and that there- 
after output declines very slowly in the form of a straight 
line, with an eventual sudden breakdown if work is con- 
tinued long enough (which as a rule only occurs in 
experiments of the “ heroic ” kind). To use an analogy of 
Spearman’s, human output thus resembles the output ftom 
an electric battery, when this is continuously and slowly dis- 
charged. The human curve, however, is complicated in 
any given instance by minor fluctuations — the result of o 
— whifh may have something in common with the 
“fluctuations of attention” studied by the early investi- 
gators in Wundt’s laboratory. A recent very detailed study 
of the work curve by Philpott seems to show, however, that 
these fluctuations follow a geometrical rather than, as had 
previously been assumed, an arithmetical progression. As 
regards hours of work, it has been found that a very long 
working day tends to defeat its object — even from the 
limited point of view of immediate output. During the 
Great War, for instance, in which there were in many cases 
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exceptional incentives to hard work, a ten-hour day often 
produced a higher daily output than a twelve-hour one. 

It was indeed the war, with its demand for an unusually 
high output, that brought these problems into prominence, 
and thereby gave birth to the new applied science of Indus- 
trial Psychology, though the possibilities of such a science 
had already been foreseen, notably by MUnsterberg in his 
Psychology and Industrial Efficiency, published in 1913. 
In spite of much inevitable opposition from the conservatism 
of both employers and employed, this new branch of psycho- 
logy has made considerable headway in several countries, 
induding the United States, Australia, Germany, and 
England. In England, indeed, it is more systematically 
organized than elsewhere, for in this country there exist at 
the present moment two well-established institutions for the 
undertaking and co-ordination of research, i.e. the Industrial 
Health Research Board (formerly the Industrial Fatigue 
Research Board), a government body, and the National 
Institute of Industrial Psychology, a privately supported 
organization, founded in 19:^0 by C. S. Myers, formerly 
director of the psychological laboratory at Cambridge. 

As now developed, industrial psychology comprises 
two great groups of problems, dealing respectively with 
the work itself and with the workers— though the two 
naturally have the closest relations to one another. Prob- 
lems connected with the work arose partly, as we have just 
indicated, out of the industrial situation created by the war, 
partly out of certain researches carried out by Taylor and 
Gilbreth in America, who studied the movements involved 
in' certain “ repetitive ” industrial operations. Comparing 
skilled with unskilled workers in these operations, these in- 
vestigators showed that the former carried out the work with 
much greater economy of movement than the latter, who 
always indulged in^ unnecessary and Ul-adapted movements, 
which hindered the efficiency and speed of their performance, 
w 
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prom this beginning, the investigations spread to the general 
arrangement and lay-out of the woi'k, with a view to 
economy of effort in the runnmg of the factory as a whole. 

Although many of these pioneer studies enjoyed some 
real success, the earlier investigators, as is now pretty 
generally admitted, took a too crudely mechanistic view of 
their problems, stressed the factoi of output too exclusively, 
and thus antagonized many of the workers, who looked 
upon the new methods merely as devices of their employers 
to get more work done at less cost to themselves. With 
the advent to this field of more capable all-round psycholo- 
gists, who were able to envisage each individual problem 
as part of a larger whole, including the individual peculiari- 
ties of all the persons involved, the more hxmian aspects ” 
of the industrial processes began to receive due attention. 
It was recognized that the earlier workers were perfectly 
right m stressing the superiority of some methods over 
others — there are many definitely inefficient and tiring ways 
of doing any given task — but that, on the other hand, it is rash 
to say that there is “ any one best way ” of doing this task; 
it is here that individual idiosyncrasies have to be allowed 
for, since equally skilled workers will, within limits, cany 
out the necessary movements in different ways, just as there 
is a characteristic stroke production in the case of every good 
golfer or cricketer, though all will avoid the more obvious 
faults of the beginner. With this very necessary allowance 
for individuality, and with the extension of research to deal 
with questions of heating, lighting, ventilation, seating, and 
other matters which have a very obvious bearing on the 
workers’ comfort, the suspicions of the latter (which in some 
countriw had never been very serious) were overcome, while 
at the wme time the more efficient and economical working 
of the whole factory brought satisfaction to the employers. 

The second group of problems, those concerning the 
Workers rather than 'the work, falls into two chief sub- 
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groups, which have come to he called vocational guidance 
and vocational selection lespechvely. Of these we have 
already spoken, and little need be added here In this field 
too, some serious mistakes were committed in the early 
stages, this time due (once again) to the influence of faculty 
psychology, which made it appear possible to measure a 
person’s memory, dexterity, etc., by means of tests which 
had little in common with the actual processes involving 
“ memory ” or “ dexterity ” that the person would bo called 
upon to do in the actual work for which his suitability was 
being tested. It is now becoming recognized that (owing 
to the high speaficity of s and the absence of “ faculties ” 
of memory, dexterity, etc.) a vocational test, if it is to be of 
any high diagnostic value, must resemble very closely the 
actual conditions of the work — ^indeed, in many cases, the 
only modifications that can be permissibly introduced are 
such as may be absolutely necessary for obtaining a quanti- 
tative measure of the person’s ability in a short time. The 
devising of reliable, and at the same time reasonably con- 
venient, tests is therefore by no means an easy matter. 
Records of the person’s past life and achievements 
(scholastic or otherwise) may, of course, be of great use in 
the absence of suitable tests, or to supplement them The 
relation of a person’s g to his proposed occupation is also of 
importance To undertake work for which one is unfitted 
by reason of inadequate g is to court failure and disappoint- , 
ment, while for a person of superior intellect to devote 
himself to work of a mechanical order is not only economi- 
cally wasteful, but is liable to produce boredom and dis- 
content in the person himself. Qualities of temperament 
and character have naturally also to be taken into account. 
In particular it has been shown, especially through the work 
of Millais Culpin and May, Smith, that certain forms of 
work (e.g. telegraphy and coal-mining) are particularly 
trying to those inclined to suffer from neurosis, and indeed 
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some “ occupational diseases ” (such as telegraphist’s cramp 
and miner’s nystagmus) have been proved to have a neui otic 
basis. Ultimately, perhaps, with a greater understanding 
of the processes of sublimation ” as revealed by psycho- 
analysis, and the development of moie convenient methods 
of diagnosing the principal lines of sublimation, it may be 
possible to fit work and worker togethei with much greater 
assurance and accuracy tlian is possible at present. Mean- 
while the field over which existing methods of investigation 
can be applied is constantly extending. As illustiating some 
of the outlying quarters of this field we may refer to the 
psychological studies carried out by Slocombe and others in 
America on the causation and prevention of accidents with 
tramcars and other motor vehicles, and also to the fact that 
in 1932 there was formed in England a Theatre Research 
Committee for the study of the many psychological prob- 
lems involved in the practice of dramatic art. 

In recent years particular importance has been attached on 
the vocational selection side, to the choice of leaders, super- 
intendents and overseers. Persons in a position of authority 
must, of course, have a good knowledge of the processes 
that they are to supervise. But that is not enough j they 
must also have the ability to deal with men, so as to get 
the work done effiriently but with the minimum of discontent 
or friction} they must, therefore, have good “psychologi- 
cal” abilities, combined with sympathy, humanity and 
justice. Above all they must avoid nagging and anything 
in the nature of obsessive insistence upon unessential details, 
It seems likely that this new interest in the qualities of 
leadership in industry may ultimately prove of great value, 
both In the diagnosis of these qualities in other spheres 
(thus making an important contribution to social psycho- 
logy), and in forcing psychologists to face the problems of 
“psychological” ability itself — a problem which, perhaps 
because it concerned themselves too nearly, they have, 
strange as it may appear, very much neglected. 
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CONCLUSION — THE PRESENT POSITION OF PSYCHOLOGY 

The history of our last period is now completed — and 
with it our whole story. It is clear that, though it is still only 
at the beginning of its labours, psychology has now, at thi 
end of the first third of the twenbe^ century — ^very 
definitely arrived. It has made for itself a place, though 
still a humble one, m the hierarchy of sciences. It has a 
few really outstanding achievements to its credit and, apart 
from these, it has made some degree of progress over a 
wide front. Most important of all perhaps, it has succeeded 
in introducing the psychological point of view into the con- 
sideration of many questions — ^both practical and theoretical 
— ^which had never been contemplated from this point of view 
before. We have seen in our last chapters some of the con- 
sequences that have followed the adoption of the new 
standpoint in sociology, in education and in industry — 
consequences that are obviously of the greatest importance 
for human eflSciency and happiness. The political, 
theological, ethical or econoniic points of view have for too 
long enjoyed exclusive rights in these fields} it is becoming 
more and more evident that they are in urgent need of 
supplementation by psychology. If psychology is the science 
of human behaviour, then it must surely be consulted in all 
problems in which human behaviour is an important factor 
of the total situation. And when it is consulted, we usually 
find that it has valuable advice to give — advice which in the 
last resort may well be essential to the progress or (as we 
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may perhaps add in view of the present ciisis) even the con- 
tinuance of our present civilization. Physical science has 
played its part in giving men a new and hitherto undreamed- 
of power over their environment. It is now the part of 
psychological science to see tliat they use this power for 
mutually beneficient, rathei than for mutually destructive, 
ends. Intolerance, fear, hatred, cruelty, misunderstanding, the 
results of which have so disfigured human history in the past, 
are likely to have even more terrible consequences in tlie 
future, now that science has put extremely dangerous 
weapons m man’s hands, without at the same time teaching 
him how best to use them. Only psychology can perform 
this latter task. If it is true, as the old adage says, that tout 
comfr&ftdrey ^est tout fardomtery then we may reasonably 
hope that an increased general understanding of the workings 
of the human mind will really produce some increased 
measure of human kindness, toleration and co-operation, 
which may prevent that collapse of civilization with which, 
according to many authorities, we are genuinely threatened. 

But such considerations, while they show the great impor- 
tance of the task that psychology seems called on to perform, 
reveal all the more effectually the present inadequacy of 
psychology in the face of this task. Psychology has made 
great progress during the hundred years of our review, and 
particularly during the last thirty) but, as we said at the 
beginning, it is still infantile, still relatively uncoordinated. 
To a pessimistic observer it might even seem that psychology 
is still utterly uncertain of its own true nature, mission and 
foundation. Of the various schools into which so much of 
psychology is now divided, each talks a language of its ownj 
and most of them have relatively litde interest in, or under- 
standing of, the work of other schools j they are indined.to be 
sceptical of the value of any approach other than their own, 
and, therefore, but little disposed to seek a way of linking up 
their own terminology, viewpoint or discoveries with those of 
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sister schools. Substituting schools for nations, it might 
appear that the state of our science mirrors the present politi- 
cal condition of the world, where a multitude of independent 
states aie endeavouring — ^without much success — to solve 
their own problems by themselves, when all the time it is plain 
tliat these problems can only be solved by means of inter-state 
co-operation. Similarly, it may be that the problems of 
psychology can In many cases only be dealt with satisfactorily 
by means of a pooling of resources and a greater measure of 
co-operation between schools. There is room for planning 
in science, as well as in industry, and it may be that the 
history of the next “ period of thirty or forty years, when 
it comes to be written, will be largely occupied with efforts 
at consolidating the positions already won and at attempts at 
further systematic advance on a united front. Clearly enough, 
much valuable information has been won by the labours of 
the modern schools. But it is equally clear that the full 
advantage of their achievements can only be enjoyed when 
their detailed discoveries have been linked up in some more 
comprehensive system. There can be little doubt that each 
school has developed certain important aspects of psycho- 
logical truth} but, if this is so, it follows that no one school 
possesses the sole key to truth. Each is justified, in so far as its 
outlook and method prove of value, but none is justified in 
assuming that its own approach is the only profitable one, and 
that only its own results have any considerable importance. 

Now it is quite probable that schools are essential to real 
progress in psychology at the present stage of its develop- 
ment. The existing schools have shown conclusively that the 
phenomena that are commonly held to be the subject matter 
of psychology can be approached by various roads, and there 
is good reason why we should endeavour to explore every 
road to the full. Indeed, we should be amply grateful to the 
pioneers who have opened up these roads. But we should 
regard these pioneers and their immediate followers as 
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specialists engaged on trying out new weapons, which, if 
successful, will become part of the permanent armoury 
and equipment of the science. The great body of 
workers should be prepared to avail themselves of any 
of these weapons which seem to be appropriate foi attack on 
the particular problems on which they arc engaged. There 
should bo many of them, too, whose chief business it is to 
link up the achievements of the different schools by a co- 
operative research on the same problems by the various 
methods distinctive of these schools, so that we may discover 
how far the ground conquered by them is in reality the same 
(and only appears different because looked at from another 
angle), and what is the nature of the intervening territory 
when it proves to be distinct. In this way there may come 
into being one " psychology ” with many methods, in place 
of the several “ psychologies ” that exist to-day. 

Some few attempts in this direction are alieady being 
made} for instance, in the research now being started by the 
American Council of Education to which we have already 
referred (p. 324.), psychologists of many different schools 
were consulted as to possible “ factors ” that could profitably 
be studied by the method of tests, estimates and correlations} 
but so unused were many of these psychologists to thinking 
in terms of the ‘‘unit factors” that it was proposed to 
investigate, that in many cases the suggestions sent in were 
not 80 very helpful. Here the want of common thought and 
vocabulary has shown itself a barrier to full co-operation. 
There are, however, taking place a few systematic attempts to 
see how far the discoveries made by one school and usually 
described in the terminology of that school can be looked at 
from the point of view and described in the terminology of 
another school. Thus, of all the schools, those of psycho- 
analysis and behaviourism are perhaps in many respects the 
farthest apart} and yet, in a very original recent book. The 
'Developneni of the Semd Imptlses, Money-Kyrle,(him- 
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seif a follower of the former school) has, with some very 
considerable degree of success, described the most essential 
discoveries of psycho-analysis in a way that seems to fit in 
well with the behaviouristic outlook and in a terminology to 
which no behaviourist could reasonably object. 

I^arge international congresses serve also as a means 
whereby psychologists working along different lines can make 
sympathetic contact. Of such congresses there have been 
ten in all, the first in Paris in 1889, the last in Copenhagen 
in 1 93 Si j and Clapar^de, with his broad views and interests 
(and with his own laboratory very suitably located in 
Geneva 1 ) is admirably qualified for the post of permanent 
secretary of these congresses, which he occupies. There have 
been frequent smaller reunions also, such as those of the 
GdselUchap fUr exferiimntelle Psychologie m Germany and 
the American Psychological Association in the United States. 
These congresses have established various committees for 
co-ordination or standardization on certain spedal points. 
But it looks as though the time were rapidly approaching 
when a much bigger effort in this direction may be needed. 

On the literary side America has realized the need for 
summaries and indices which will help the individual worker 
to discover the publications on his own special subject that 
are appearing in the now very large and scattered literature 
(there are, apart from books, about one hundred current serial 
or periodic^ publications devoted to psychology). The 
Psychological lnd$M of current literature has appeared in 
connection with ^tPsycholo^cd Reviav>^mc^i%f)S (while 
the Zaitschrift fUr Psychologic has published a somewhat 
similar index). The Psychological Bulletifty first published 
in 1904, has provided useful summaries, reviews and 
abstracts. Most valuable of all at present are the Psycho- 
loped Abstracts y published by the Clark University Press 
(since ^9a7), which provide systematic summarized accounts 
of all the literature of importance — an achievement of which 
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American psychologists may well be proud. This same press 
has also in the last few years incuned the debt of psycho- 
logists by issuing (under the able editorship of C. Mur- 
chison) a whole series of volumes, each presenting under one 
cover an extremely useful conspectus of the work and stand- 
point of different schools, the piesent status of our knowledge 
on certain given subjects, or the study of such subjects by a 
variety of methods. Among such volumes have been Psycho- 
logies of sgiSi Psychologies of 1930^ Feelings and Emotions 
(a symposium on this subject by a large number of eminent 
psychologists who were invited to attend a gathering to com- 
memorate the opening of a new laboratory at Wittenberg), 
Foundations of Experimental Psychology^ Foundations of 
Child Psychology. Most impressive of all, perhaps, is the 
Psychological Register, which is ultimately intended to pro- 
vide an account of all important psychologists from Socrates 
onwards, and the most recently issued volume of wliich con- 
tains the names of about 2,400 living or quite recently living 
writers, all of whom have been “ passed ” by some specially 
appointed representative for their own country as of sufficient 
importance to be included in this list of those who are 
seriously engaged in buildirfg up the science at the present 
day. A rough calculation shows that these psychologists 
between them have (including translations) contributed over 
40,000 separate books and articles. Psychology may be 
inadequate when compared to the demands that we should 
like to make upon it, it may still be uncertain about its own 
nature and the proper lines of itfe development, but there can 
no longer be any doubt as to its existence as an important 
branch of knowledge that is growing rapidly and that 
(granted the continuance of our present civilization) is in all 
likelihood destined to exert a profound influence on the 
future of our race. 
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Acquired charaotera, In** 
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t^o, 156, 278 
Action theory of cooi** 
idouaneas, 2x3 
ActiViam, xfi, 158 
ActiviW of mind, 13, 
3a ff., 8a, 146, X49, 

X56, aa 7 i aao, 259 , 

Adaptation, light and 
dark, 60 

Adaptation, temperature, 


Aefoquate etimuli, 48 
/Batheaiometor, 93, 103 
^thedca, 66, 148 fft 

167 190, 214 . 

Affection (ace alao 
Orexli), 14, 151, a6S, 
272, 2751 277 
After-diachar^, a68 
AfteT'^lmagea, 60, 96, 
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Aggreaalon, a88 296, 
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Amplitude of sound 
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AnaaatheaU, 103, X04, X07 
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Anecdotal method, xa3 
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Apprehension of experi<< 
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i8x 

Aaaociation, experiment* 
tal atudy of, 130, 159, 
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Awodatlon, laws of, 17, 
24ir*i 30#, 82, 1x7, 
205, 315 

Aasootadon method, 130, 
x88ff 

Aaaodadon as principle 
of explanation, ii, 13, 
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227. 236, 23 X, 259,^298 
Aaaodadoniam, 140, 
x44Jf‘» *50^, 109, 
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^ 24s #1 350 . 

Aaaodadve word re- 
acdon, 298 ff 
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Attention, 78, 147, 182, 
185, 189, 203, a4;8, 270 
Attention, fluotundon of, 
X89 ff*> 332 
Auditory osalolea, 62 
Autiado phase, 348 
Auto-eroUam, 283jgf., 342 
Average error, method 
of, 166 

Basbdowoxd Type, 303 
Behaviour, 243, 251, 20^1, 
269* 272, 2751 279» 


285/*, JS 7 
tehaviouriar 


BehflviQUriam, 73, 124, 
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247, 230, 2SX ff., 265, 
279» 300 
Bchaviouflata, 32, 230, 
256, 260, 27Xf 274 
Belief, 77 > Hh 334 

zioff** 348 

Binourai hearing, 63 
Biology, 243^ 342 
Birth control. 290 
Blind spot, DO 
Blood supply, 260 
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\ 44 >.>S^#-. 84 , 

r.i 3x9 
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Brain and nervous 
system, 133 
Broad factors, 322^ 

CAPAOiTJBa, 34, 219 
Career, 290^ 308 
Categorical imperative, 13 
Catharsis, a8o 
Causality, 348 
Cells of brain, S4ir, 88 
Central aspect of in- 
stinct. 272 
Cerebellum, 51 
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of (see also Cortex), 
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Character, ao, 18, 40jy., 
272 , 277 » 308 ff., 355 
Children, see Psycho- 
logy, Child 

Children, treatment of, 
103, 286, 289, 343 jff 
Clearness. 77 i 3*5 J 
Clinics, child guidance, 
344 jff 

Clmlca, psycho-analy- 
tical, 283 
Clothes, 34X 

Cognition, 14, 151, a68, 
308 

Cognition, principles of, 
xaC, 24^ 

Cold, 331 

Cold, paradoxical, 491X05 
Colour blindness, 02,185 
Colour contrast, aox, 25° 
Common sensibiUtyj 93 
Communion aorvioo, 33^ 
Compass test, 95, 320 
Compensation, 295 
Complementary colours, 
6p| 192 

Complex, 282, 299 
CompHcadOn experi- 
ment, 90, 185 
Complicarion, Hcrbar- 
dan, X7> i8x 
Compromise, 290 
Compulsion, 345 
Conotion (see also 
prexiB), t4, 19 Jf., 77r 

8 a, I ji. 947, 868 , aw, 

873 3 » 3 , 3 ‘S JP., 
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ConAtIve aspects of 
mind, 141^ 320 
Conatlvo control, law of, 
316 

Conception, 245 
Condeneatlon, 282, 296 
(^ndilioned roflox, 3a, 
»o8, ^ 75 , 

346 

Confusion, a8o 
ConBguratlonhm, 53, 
73 * 15a, I 07 » ao5, 

228, 240, 241 jf, 251, 

Con^^ict, H2^, 289^ , 296 
CongroMCS, raycho- 
analytic, 28a 
Congreaaca, Paycho- 
logical, 361 

Consciopa attitudea, :»6 
Conaciousnes^ 156, 182, 
a 3 ti M 9 Vn asx ff, 
254, ^60, a8i 
Consciouancao, stream 
of, 158 

Contiguity in aflaocia* 
tlon, a 5 » 30, Sa 
Continuous work, study 
of, 212 

Contrast in aaaooiatlon, 2$ 
Controst, visual^ 171 
1 8s 

Control in associa- 
tion, x88 

Corpora quadrigemina, 
S2 

Correlation between 
mental traits, 132, 3x0, 
324 3 H 9 * 


Desire, 141, 247^ 276, 
^* 94 * 335 , 348 
Determinism, 13 
Determining tendencies. 
236 

Dexterity. 355 
Diffusioniat school, 138, 

Diploma in psychology, 
10 

Discipline, 345 
Diacrimination, 187, 
^253, 257. 321, 323 
Diaorimination of colour, 
320 

Discs, rotating, 60 
Disease, 295 
Disgust, 273 
DispBratlon, 62 
Displacement, 370, 282, 
285, 206 

Dispositions, psycho- 
physical, 34, 78, 272, 

^277,315 

Dissociation, 107, 217, 
280, 302 

Dreams, 2 82 if, 297 
Drugs, 27, 260, 319 
Ductless glanae, 36a, 277 
Duplicity theory,'^ 193 
Dysplastic type, 302 

Ear, 6a ^.,193, 331 
Education, 80, 245, 263, 
306 Jf,, 32$, 333, 


3i2» 322, 324 XT., 3 H 9 , 
360 

Corresponding points, 
61 /.I 170 

Cortex (see also Corebrsl 
lobes), 54# a 2 S 3 , » 38 , 
a66 313# 3«o, 330 

Craniology, 37 
Crlmlnels, treatment of, 
^ 103, ip9j 344 
Crimmo!ogy,a 1 3,349,344 

Crowd, 141 
Cycloids, 302 

” Dbccmposition/* 338 
Defecation, 330 
Degrees In psychology, 
ID, 206, %oH 

Deloyod reaction method, 
^ 5153 # ^55# a6x 
Dementia prsecox, air, 
302 

Depression^ 325 


^343/*, 35 * 357 , 

Education as approach 
to Psychology, 11 
Education, limuenca of 
Psychology on, ai, 
X09, 134 

Education of J. S.Mill, 30 
Education of correlates 
and of relations, 248, 

Effect, law of, 83 
Ego, The, 20, 27, 51, 
i49i aaS, 5p6, 284, 


Ego^centrism, 348 
Elementarlsm, xei 


’,^ 1 ^ 1 , 340. 


343, 351 

Elements, 182, 313 
Emotion, ai, 245, 255, 
261/., 267,272# ^ 
Emotion, expression of, 
113# 

Emotion, J amea-Lange 
theory of, 156#., 107 
Empathy/' doctrine 
of, 149 


Endogamy, 336 
Environment, 264, 375 
Equilibrium, 247,^ 374, 
a8o, 331 

Equilibrium, theory of, 

193# 

Eauipotentlality, Lash- 
Ioy*a principle of, a66 
Ergograph, ai 2 
Eugenics, 128, 133, ^78, 

317 

Evolution^ 72, III# 
Examinations, 346 
Exogamy, 335 
Experience, 269, 374, 
281, 306, 308 
Experience, traumatic, 
281 

Experiment in psycho- 
fogy, 16, aS See also 
Psychology, Experi- 
mental 

Expression, method of, 
IQO, 214 

Exthpation, method of, 
220#, 265# 

Extravert type, 300# 
Eye, anatomy of, 59 
170, * 91 # 

FA 0 II 4 TATI 0 N, 368 
Factor ” school, 53, 
^ 73 , 3 **# 

Factors, discovery of, 13 a 
Faculties, n, 13. 33, 34, 
37 #•, S6> 169, 227, 
„ 3*0, 349, 355 
Fatigue, 27, 96, 13 1, 189, 

2ii> 269,283,316,35*#* 

Fear, 262 #., 272 #,| 
276, 335 #., 340, 358 
Feeble-mlndednesa, see 
Mental deficienoy 
Feeling (see also Aifeo- 
tlonT, 23^, 261 
Feeling type, 300 
Fluotuations of output, 
2X2 

Food, psychology of, ao8 
Forgetting, curve of, 199 
Form-quality. 146 
Forward conduction, law 
of, 47 # 

Fractlon&ation, method 
of, 233 

Free association, x88,a8x 
Free sohools, 345 # 

Free will, ia, 82 
Frequency in associa- 
tion, 20, 3 X, 79 # *98# 
204 
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Fruitratlon, 338 
Functionalism, I54,5>^t8j(f 
** Fusion of ideas, 17, 
iSz 

“ G ** Factor, Spear- 
mkti\ jnff., 343»35S 
Galtort whiGUCi 130 
Gastronomy, 66, *84 
Genetic standpoint, an 
Gemua, hereditary, lay 
Germ plasm, conunulty 
of, tax ^ 

** Gestalt ", see Con- 
flguradonism 
GregatiouenesB, 131 
Grey matter of brain, 

^ S.f ■ 

Guilt, 399, 340 

HabiTj 83, 365, 373 jf 
Hate, US, a7o, 385, 335, 
^ 345, 358 

Health, ago 

Hearing, 6a jCT^, 93, 165, 

185,^96,305,358,3^31^ 

Hearing, Helmholtz 
theoiy of, 63, I73t 
Heat (see also Tem- 


„W7J7, XOQ, 304, 317 
Hits, method of, 304 
Homosexuality 343 
Horopter, 6 xff 
Hunger. 189, 3^9^ 
Hypnotic expcrfmciiti, 
3X7 

Hypnotic sleep, stages 
of, 316 

Hypnotism, 75, 100, 

3x6 jff, 380 fr 
Hysteria, ai6 jjr 

Id, 387 ir., ago 
Ideal, 376, aSe 
Ideating, 145, 353 
musions, optical, 149, 
17X4 x8i, 185, 317 
Tmageryr 1^8/,, 354.^^^ 

399 

Imaffos, 3^ ass, 
36 x, 399, 303, 336, 

330 

Imagination, 34, 331, 

It4tAtloi^X34i X40 
Improsaiop, method of, 
x68, 190 

Indices, of psychological 
literatui^e, 361 


Individual differences, 
37, 73, x88, ao8 if., 
3 X0 ff , 338 339, 

3tS4i 384, 399, 
305^*# 3*0 

Individual types, theory, 
^99 iT 

Industry, see Psycho- 
logy, Industrial 
Inertia, law of, 3* 5 
Inferiority, ^94 if 
Inhibition, 17 £f t 
a68. 319 

Inhibition by drainage, 
370 

Innate tendencies, I3» 
X3X, 156 

Innate abilities, 306 
Inner speech, 363 
Innervation, sensations 
of, 8a 

Insane, treatment of, 69, 
X09 

Insanity, s^iTt 303| 3»4 
Insects, laa 

Insight* ia5i *43 fft 
349 J7» »S3 

Insight, psycno-anaiytic, 

387 

Instinct aX, 8a jd, H7» 
ts6, 347, 370, 
373 y., 390 

Inetinot component, 

83, 383J(f, 389, 397^ 

Integration, 317, 383^ 
Intelligence, U3j ao8, 
307, 31a ff, 3x6 „ 
Interaotlonlsm, 13, 8r 
Interest, 345 
Intervals, method of 
equal appearing. 164 
Intervals, musical, 63, 
1741^85,358 
Intervals, time, i86 
Intolerance, 358 
Intoxication, alcoholic, 
189 

Intrqjection, 388 
Introspection, 31 1 
Introspection, lystem- 
atic, 130, 333 339» 

> aS4jf-» 

IntfoipccUvo tendency^ 
aaS, 331 

Introvert type, 300 jff 
IntuitWn type, 30b ff 

jBAtousY) 385 
Joints, ibnsitlons i^om, 


Joints, ibnsiUons i^om, 
86, 331 

Jostle Lot, aos 


Journals, 39, loa, 134, 
137, x8o, 185, x88, 
301, 307, 3X3» »54i 
a7o» 31I1 335» 3ui 
Judging, 14s 
Judgment, 335, 348 

LADOUATORiBa, psycho- 
logical, 177 jf., aoi, 
303, ao6 ff , axo, 
313 ff, 315 ff., 33a, 
a47, 3157» aS9i 303, 
35*/ 3«3> 33a> 33a, 
361, 36a 

Latent period, 369 
Law, 345 

Learning, 343, 349i ^53i 
350 

Learning, curve of, 135, 
I99i a44i 351 
Learning, method, 199 
Los ions of brain and 
nervous system, 57, 
320, 365 jf 

Levels in nervous syi- 
tern, 333 

Libido, a84jff., aoTf-t 339 
Life, Spencer B defini- 
tion of, ii6 

Limon, leo Thresholds 
IjQcal signs, 85 ff 
Locollzatlort of function 
In brfiln, 37^.. Sijir, 
56,2t9ff.,»Zsff 
Locnllzatlon of sound, 63 
Logic, 31, 36, 70, 80 
Love, Hs, 363, 376, 
084, 990, 396, 336> 339 
L^vc reactions of young 
children, 83 

Maoio, 335 . 349 
Mana, 138 
Mania, 189, 335 
Mosculino protest. 205 
Mass achon, prinoiiue 
of. 366 

Mftthematica in psycho- 
logy, 16 

Maxe, 35a, a6o, 306 
Meftmiiff, ast, 947 
Mochanical, aaS 
Mechanism, 337, aag 
Medicine, as approach 
to psychology, xx» a86 
Medulla oblongata, 53^ 
333 

Melancholia, 3as 
Memory,a5^.,3ii3^78, 
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^03j(L314i3»oj?*i 383, 

mff’f 3S9» 35 a 



INDEX 


Memory, JomoB^a treat- 
ment of. 159 
“Montnl chemistry/* 
Mental doficienoy, 69, 
108, 30S» 307, 318 
Mental states, 254 
Mesmerism, 67 jft 75, 
100 Jf 

Metaphysics, sco Phi- 
losophy 

Method, inadequate in 
phrenology, 43 
Minimal changes, 
method of, x66Jf 
Monoldoism, X07 
Momis, IS, 22, 29, 35, 

no, 238, 34^ 345 

Motives, 286 
Movement, 82, 86, 213 
Movement, perception 
I of, 241 ff , 331 
Multiple choice method, 
252^ 

Musclea, sensations 
from, 27 ff , 30, 4^1 

Musical abflity, 41, 323 
Myth, 24s 

NAitcisaiaM, 284 
Narrowness of pon- 
sciouineis (sco Span) 
Nausea, 330 
Nerves, sensory and 
motor dUtln^Ished, 

4^ir 

Nervous impulse, 269 
Nervous impulse, speed 

of, 89 j5^*, 160, 170, 186 
Nervous sj^tem, 245, 

a62, a6sjy., 313 
Neurone theory, 223, 269 
Neurosis, 282 290, 

^295,308,355 . 

Noegenetio laws, 248,3 13 
Number forms, 129 

'*0*^ Factoh, Spesr^ 
mtn*s, 323, 352 


Organs, sense, 130 
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Psychiatry, 217 S ee also 
Psychology, abnormal 
and PsycDD-pathology, 


^ rt PsycEb-patholofi 

P ^ Factoh, Spoor- Paychical research, 40 
man s, 322, 325 Pavcho-analvsla. 18 i 


PflBdology, 333 
Fa;n, 49» 331 

Pain m surgery, 103 ff 
** Paired associatoa,'* 
method of, 204 
Paired comparisons,** 
method of, 190* *10 
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OWeet love, 284 

* LIS complex, 282, 

2 1 3315, 34^» 

ilpsychologiat, ftrst 
appointment or, 344 
Optios, see Vision 
Oral stage* \n libido, 330 
Order of merit method 
(Catteli^rti 200 ff 
Orexli, 268, 200 
Organ of Corth 63 
Organ baCsriorityi 295 


Psycho-analyfila, 18 ^ , 
73* 184, 208, 

247t 271, 279/ 
294^ 296, 33S ff,i 343, 
^ 347* 356, 360 
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peutic method, 285 j?" 
Psycho -Analytical Asso- 
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Psychological ability, 356 
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2S2j?, 265, ayS, 343 


Pe^nal equation, ,0, 
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PhUoIo^, 137 ^’7. 

Philosophy, 00, 479 *5°> a«3t 283 

Philosophy, as approach Paychology, compara- 
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Philosophy, SpenceFa 2i6, 454, 471 ff,, 486, 

synthouo, itSjfi' 335» 349 

Phi-phenomenon, 44a Psychology, content, 
Phobia, aS9, 336 *44 J?-. i47. 248^7 

PhonoUce, 414 Psychology, oxperimen- 

Phrenology, 36 ff,, $6, tal, 74, 148, iSSj 

toa, 419 ^ 160 , 176 jy , 183 ff , 
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Physios, 443 »i4. ai6, aaS ff , 434, 

Physiology, 17. 27 ff, 235,239# ,243, asaj?., 
36ff„ 71, 74, 8i, 170, 287, 493, 3*3, 34«, 3S» 

„24J>,332 Psychology, oxpori- 

Physiology, brain, 2is> mental, beginnings of, 
419#., 25s, 265# 65, 74, 96 
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Practice, 351 Psychology, hormte, 247, 

Practice, measurement of ^ ^ 
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Phrenology, 36 ff,, 
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Physios, 243 

Physiology, I7» ^7 ff* 
36#., 71* 74i 8x, 170, 
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Primitive pepplea, 130, 


PtJniiilma potencies, 
taw of, 3*7 glcaJ, 49, 87^., 178 


dual,” 494# 
Psychology, Industrial, 
73# 209, 213, 333, 
3S*#.*3S7 , .. 
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Psychology, present day 
and loo years ago, 
^ 9^., aay, 

Peychology, racial, aa9 
Psychology of religion, 
r^, ao8 

Peychology, social, 119, 
136 mt MS> 333» 

PeyiiolcOT, systematic, 
74 l X 34i X44ir.i 196* 
MB, ays 

Psycho^pathology, aiy, 
^ *79/.# *83. 3^3 
Psycho «- physical me- 
thod^ 98, x6a 
r84jf,, ao3, Jt09 
Psychophysics, 96 ff*t 
161 fft i6y, 184, 198, 
aoi, ao9, a3je, 33a 
Psycho^ therapy, a 13 
Psychoses, an 
Punishment, 340 i 344* 347 
Purkii\je phenomenon, 
60. xga 

Puaalebox, xas, aio, asa 
Pyknio type, 30a 

QtiBSTiONNAnuB method, 
xa8, ao8 

Rappoht, to6 
Reaction excperiment, 90, 
xyo, x86j5^., aos, aog, 
aia, aaa 

Reading and perception, 

Reality, apo, 349^ 

3^1 x*7jy*i HSt 

Rgcapltmation, lai, X35 
Rec^rocol itmemtioni 

Recognition, 31 
Reflex action, S4jy., ixy, 
as6 

Reffex arc, aso 
ReHex^ 134, 247, a68, 
^^73j^ta86 
Reflexology, 73, «a, a54je' 
Relation^ mental, 17, 
a4, ti 8 , 348 jff 
Religion, 137, a4S, 335i 
340 

Repreaiion, aSy jf., a96, 

347 

Rest pauses, 35 x 
Retention, a49 
Retentlvity. law of, 3x5 
Rhythm, 109, 3a6 


Right and wrong caaev 
method of, 160, aog jj 
Roman Catliolicism, xa3, 
145, aSo 

S Factor, Spear- 
nwm*e, 3Xx/» 35S 
Sadism, 289, 345 
Saving meuiod, 199 
Schixoid type, 30a 
Schools in psychology, 
44> 73* 177* 

aaSjff*, a33* 5»4S, «47* 
254* a94# 3«7* 

" Secondary dogenero- 
tion,” 88 
Self, see Ego 
6eif‘'regardlng senti- 
ment, 238^,, 376, a88 
Semx-oircular canals, 51, 
6a, 63, 194 
Sensation, la, 30, 38 

*1®' 

163 Jj*, x8i, 184, 
m ff ** 197# »05» *35* 
24*. 247* 249, ajs, 
358, a6o ff , aoa, a86, 
323* 327 332 

Sensation, study of, 
58 JBfi, 332 

Sensation, subliminal, 1 67 
Sensation type, 300 jT’ 
Sensationiim, 140 
Sensory acuity, 357 
Sensory elements, 345 
Sentiments, at, S3, 376 
Serial groups, method 
of, 167 

Sex, a8x ff, 294, 396, 
330, 34a 

Sexual desire, 1x4, xi8, 

Sexual inMot. 383 
Sexual perversions, 384 
Sexual pleasure, ago 
Sexual selection, 1x3 
Sexual taboo, ago 
Similarity in association, 
35, 30, 8a 

Skin, seusibiUty of, 195, 
ax7i 328 

Skull, role of in phreno- 
^ logv, 37, 39* 42 ' ^ 
Smell, 65, 1 3 1, X9S ffn 
258, i$x 

Sociology, see Psycho- 
logy, ioolal 
Boul, 35, 98, 158 
Soul, seat of, 37 
Sound, s6e Hearing 


Space perception, 6a, 
93* 148, 158.171, 
x8s, X06, 203,306,343 
Span of consciousness, 
18, X18, 18a, 189, 349 
Span law, 3x5 
Specific energies, law of, 
46, 48 if I 92, tyo, 17a 
Specious present, 158 
Speech, 34 A 
Speed, 315# 

Spinal cord, 47, 50, 54, 
36, aaa, a6o 
Spiritualism, loa 
Statistics, av, 40, 4X, 304, 
309* 310, 3^2 
Stereoscope, la, aS, 6a 
Stimulation, method of, 
320 jg' 

Strolx)icope, 24 r 
Structure. 13, aaSjf ,333 
Subconscious (sea also 
Unconscious), 156 
Sublimation, ayx, 385, 
890, ap6, 346* 356 „ 
Subtractive method, 187 
Suffering, solf-idnpoacq, 
290^ 

Suggestion, 67, X05 jf., 
3x6. aSo 
Suiclcic, 39, 397 
Summation, a68 ff 
Super-ego, ao, 339, 
^ 287^1 340, 344 
Superiority, aw# , 

Surgery and hypnotism, 
X04# 

Symbolism, aSa 
Symbolism, functional, 
397 

Synsssthesia, rag 
Synapse, 54* 233* 269 ff 
Syphllii, 390 

** Talkmg cure,*' a8o 
Taste sensationi, 50, 65, 

Temperament, 36, 377, 
308 

Temperature eensations, 
49, 93#., 195, 355 
Temperature sensations 
(Weber’s theory of)^ 94 
Tension, ao. 347* 274, 
Tests, completion (Bb- 
binghaua), aoi, 3W 
Tests, mental, 38, 133, 
X35, aox, ax^ axx, 
239i 259. 343* 

349 355* 300 
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Text-booka. X5» 16, 50, 
80, i48iA.i »7S* aoojf., 
305, ^07, *45, *5*, 
.a53#.. a7># ^ 

Tholafnu 8 ,a 66 j«, 3 a 8,330 
Therapeutic treatment, 

Thl?ilng type, 300 
Thirat, 330 

Thought, imagelwa, *39, 
a6a 

Thought^'omnipotenco** 
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